~\W BAR isa tragic and regrettable business, particularly 

war as we know it today. Families are broken 
up, ainbitions are shattered, und people and nations 
-see the work and toil of years disappear in a fury of 
flame and smoke, a 

However, war provides a new and urgent incen- 
tive to the scientist and the research worker, and, 
whatever the other effects of this war may be, we can 
rest assured that it will open up vast new scientific 
fields for peacelime exploitation. , 

Perhaps the most obvious and the most spec- 
tacular progress has been made in the realm of 
aviation. The last three years have witnessed tre- 
mendous advances in the design and_ production of 
heayier-than-air craft. If the war lasts, as seems 
likely, for a considerable time, still greater advances 
will be made. The bomber of today will be the 
transport plane of tomorrow. 


No less real has been the progress in radio. Wit- 
ness Britain’s radio-location. Outside the Services, 
little is known of the system, apart from its general 
outlines, : 

It is known to utilise the ultra-high frequencies, 
well above those normally used for short-wave broad- 
casting. Signals of a special nature are transmitted 
in the required direction, and reflections from a ship 
or plane in the range of the beam are intercepted by 
special receiving apparatus. - : 

Radio-location equipment is in ecnstant use along 
the foreshores of Great Britain and by other. Allied 
Powers, Its use, moreover, is not confined to shore 
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‘stations, and the principle is being successfully 


‘possibilities of the system in peacelime need no 


applied to aercplanes and, doubtless, to ships and 
certain land vehicles. 


That Germany is also using a form of radio- 
location is evidenced by the recent raid by Britain’s 
Commandos on a radio-localion post in France. The 


emphasis. 

There is another point. The study of radio-location 
will probably lead to a better understanding of wave 
propagation at very high frequencies. 

This may, in turn, accelerate the development of 
television, which seemingly must come, despite the 
many statements minimising its value. as an enter- 
tainment medium, 

England was making good progress with tele- 
vision before activities were suspended “for the 
duration.” America is carrying on and effecting 
improvements to exisling technique. 

Another interesting development in America is 
the propagation of high-fidelity, noise-free . pro- 
grammes on the high frequencies, utilising the prin- 
ciple of frequency-modulation. The problem of 
achieving the best possible range is the same as with 
television, 

Indeed, it seems that after the war we shall see 
many new developments in the art and application of 
radio communication. Let us, therefore, fervently 
hope and strive that we might be as free to pursue 
our investigations in the future as we have been in 
the past. 


The Serviceman Who Tells .. .. .. .. 
Do You Know—About Electric !!o!ors? 
Trade Notes And New Releases .. .. 
Short Waves—By Ray Simpson .! .. .. 
Handley-Page "'Halifax"’ Bomber .. .. .. 
First Aid Cabinet For The Handyman .. 
The Easy Way—Joe's Column .. .. .. 
Useful Hints For The Home Handyman .. 
Broadcast Band DX—Roy Hallett .. .. 


Answers To Correspondents .. .. .. .. 


‘ 


PUBLISHED BY ASSOCIATED NEWSPAPERS LTD., at 67-70 ELIZABETH-STREET, SYDNEY. Phone: BO333, Box 2728C, G.P.O., Sydney. 


Fae eee cone ah 


ADVERTISEMENT 


Ge 


and they come 
clear and undistorted 
through 


ROLA 


LOUD SPEAKERS 


j ea . 7 él yi REMARK, STATIONS 2. s. 
z Q Pe * 


ea 
S<ZzeAWOTOR CONVOYS 


fs ae 


ba | 


| communication equipment’ for. the Army’s- mobile 
“ forces, at R.A.A.F. aerodromes and training céntres, 
with A.R.P, organisations, and in ships of war, Rola 
Speakers are serving with, unfailing efficiency. 
Rola Loud Speakers are selected because of their outstand- 
ing performance and unique ability -to withstand extremely 
hard service conditions. They» are ‘made in the widest 
range of models available in Australia — a type. for every 
purpose.. The best. sets in- 
variably embady Rola -— the 
. world’s finest Loud Speaker. 
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Thus far, poison gas has not been used in the present war. However, a possible gas attack must net hinder the 
work of the Air Force. Accordingly, the ground staff at British aerodromes are trained to perform their normal 
duties in full gasproof clothing. 
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FEATURE 


STORY 


Many of the items for which patents are granted are simple gadgets and devices, 

whose worth is apparent at a glance. Other items, notably chemical substances and 

manufacturing processes, are not so obvious and their worth is only apparent after 

exhaustive and intricate tests. Here, the Californian scientist, W. F. Adler, is conducting 

tests om a new chemical which has the property of increasing heat absorption and 
irradiation of surfaces to which it is applied. 


If you are an average Australian and haven't invented any- 
thing yet, the chances are that you've an idea in your head 
about some gadget, which is going to ‘make millions" for you 
—when you can find time to get it working. Perhaps when 
you do, you will really make millions. It's been done in the 
past and still is being done. But the chances are that you won't. 


NVENTIONS are seldom worth 
as much tnoney as their proud 
parents think. Of course not all 
inventors are unreasonable in 
their demands. Some are quite 
modest! For example, there was 
the American farmer who ob- 
tained a patent on an attachment 
for mule harness to hold up the 
trace chains. He only wanted 
£30,000 spot cash! 

Then, again, there was the cobbler in 
a small Ohio town whose customers were 
continually coming to him to get their 
rubber heels fixed so there wouldn't be 
a gap between the edge of the rubber 
and the leather heel to catch dirt and 
snow. 

The trouble, the cobbler decided, was 
that the heels were perfectly flat on 
poth sides. If they were made concave 
on the inside, convex outside, nails 
driven into the middle would press the 
edges of the rubber into tight contact 
with the leather heel and keep them 
there, 
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He had no money to pay a patent at- 
torney or patent office fees, so, after 
talking the idea over with some shoe 
salesmen, who raised some money, he 
“cut in” a patent attorney on a one- 
twelfth interest in his invention in lieu 
of a fee. 

When the patent had been granted the 
group of potential capitalists decided 
not to try to sell the patent, but to go 
into business for themselves as distribu- 
tors of the new rubber heels, 


by : 
1. B. Montague 


They sold the heels direct to cobblers 
and shoe stores. Before long they were 
making their own nails for fastening 
the rubber heels to’ shoes; later they 
set up their own factory to make cartons 
for shipping them. They sold the Cana- 


dian and English patent rights for some- 
thing like a half-million dollars. 

They had the usual experience of 
patentees in protecting their rights 
against infringements. They won sixteen 
such actions in all. 

The original founders of this par- 
ticular business all made “millions.” If 
you want to make a million from your 
gadget, invent something simple and 
cheap for which there is a wide demand. 


SIXTEEN YEAR MONOPOLY 


If your idea is novel and useful and 
you have devised a practical method of 
making it work, then the Government, 
if it finds that no one else has done 
the same thing the same way, will grant 
you a monopoly of its producion and 
use for a period of sixteen years, After 
that it becomes public property. 

But, however useful your basic idea 
may be, anyone else who has the same 
idea and finds a better way of making 
it work may do so. In that case you’re 
out of luck. For you can’t patent an 
idea; you can only patent a particular 
and specified way of putting it into 
practice. 

Long before the Wright brothers in- 
vented the first practical aeroplane, men 
had flown. What the Wrights invented 
and patented was a method of controlling 
flight by warping the wings of a biplane. 


WRIGHT _V. CURTISS 


Glenn Curtiss, working independently 
on the same age-old idea, invented a 
different method of wing-control, the 
hinged aileron. The Wrights sued for 
infringement, but the courts held they 
had no patent on flying, only on a par- 
ticular means of flying. The Wrights 
and Curtiss pooled their patent, after 
much litigation and under wartime pres- 
sure from the US Government. 

A sixteen-year monopoly gives one the 
right to prevent anvone else from using 
an invention, but it does not give one 
the right to use anyone else’s invention. 
If you devise an improvement on an 
earlier invention, and it’s a really useful 
improvement. you can probably sell or 
lease your rights to the owners of the 
prior patent—but not for millions. 

Most of the valuable improvements on 
existing devices or processes are made 
by inventors working in the industry to 
which they pertain. If you are an em- 
ployee and have invented an improve- 
ment on a machine or process used by 
your employer, the patent rights belong 
to you persenally, unless you have been 
employed specifically for the purpose of 
making inventions. 


SALARIED INVENTORS 


In that case you are not entitled to 
anything but your wages or salary, 
though it is not uncommon, in the 
larger industries maintaining research 
departments, to give a research worker 
or team of workers a bonus for inven- 
tions. The employer cannot patent an 
employee’s invention in his own name 
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unless he is the actual inventor and his 
employees have merely carried out his 
instructions in doing the mechanical 
work. 

Obviously, a company cannot invent 
anything, so the workers in industrial- 
research laboratories, such as Du Pont, 
General Electric and Westinghouse, 
apply for patents in their own names, 
but assign them to their companies. 


INDEPENDENT INVENTORS 


So many of the important inventions 
in recent years have come out of the 
jndustrial-research laboratories, with the 
inventors practically anonymous, that 
the belief has grown up that the day 
of the small independent inventor has 
passed. 

The elaborate equipment needed for 
much research in the electrical and 
chemical fields, generally for financial 
reasons, is not available to the lone 
worker. The tendency towards the con- 
trol of monopolies through patent rights 
granted to huge corporations is regarded 
by many people as constituting a very 
real danger to our social order. 

So far, at least, this danger is largely 
an imaginary one. Not only are the 
majority of patents still granted to in- 
dividuals, with no assignment strings 
attached, but some of the largest for- 
tunes from patents are still being made 
by independent inventors. 


CARLETON ELLIS 


Edison, for example, patented 1099 
inventions in his own name before he 
died, but did you ever hear of Carleton 
Ellis, one of the most prolific of living 
inventors? He has taken out more than 
750 patents on his own inventions, ac- 
cording to the latest count, and is still 
inventing at the age of 65. 

Ellis studied chemistry at the famed 
Massachusetts Institute of Technology, 
and he was just twenty-one when one 
day he observed some workmen trying 
to remove paint from the woodwork of 
a house. The chemical they used left 
the wood discolored. ‘ 

Young Ellis thought he could make 
a better paint-remover, tried his formula 
in the laboratory and found it worked. 
He applied for a patent and got it. He 
borrowed £100, and, with a factory equip- 


ment consisting mainly of three barrels , 


in an old shed, started making paint- 
remover, while two university companions 
peddle the product to painters and 
builders. 


BIG BUSINESS ! 


Ellis sent samples of his paint-remover 
to the railway companies and one re- 
sponded with an order for a car-load! 

Ellis’ next idea was that. the world 
wanted a paint that would never need 
to be removed, but would last forever. 
He is still looking for it; but in the 
meantime he has invented new paints, 
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The first power driven heavier-than-air plane ever to fly. 
brothers and flown at Kittyhawk, North Carolina, in December, 1903. 


It was desjgned by the Wright 
The aeroplane 


travelled tail first, and flight was controlled by, warping the wing surfaces. 


varnishes, lacquers and other .coating , 


materials that have revolutionised the 
paint industry. He has his own labora- 
tory and staff of technicians, but, like 
Edison, he is the real inventor. 

In the Patent Offices of the capitals 
of the world there are always crowds of 
inventors, patent attorneys and profes- 
sional searchers busy examining the 
records of every patent that has ever 
been issued. 


If an invention is not too obviously 
like something which has previously 
been patented by somebody else a patent 
attorney will draw up the specifications 
and have drawings prepared so that any- 
one with the necessary technical know- 
ledge can make the device, or combina- 
tion of matter, for which originality is 
claimed. ‘ 

That is the price you pay for your 
temporary: monopoly—complete and de- 


A 1912 model Curtiss seaplane. 


control flight and, after much litigation, was granted a patent on the idea. 


Glenn Curtiss evolved the idea of hinged ailerons to 


The court 


ruled that the Wright brothers had no monopoly on the idea of flying and that Curtiss’ 
scheme of rigid wings and adjustable flaps represented a distinct advance of the original 
idea of warping the emtire wing surface. 
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FEATURE STORY 


' ? No Patent—Thanks To Jules Verne 


Beneath this uninteresting stretch of water lies a submarine. 
outside world is the slender periscope protruding above the surface of the waves. 


PBS: 


The only contact with the 
The 


would-be inventor of the pgriscope found that he could not patent the idea because 
Jules Verne had mentioned such a scheme in the novel “Twenty Thousand Leagues 
Under the Sea.” 


tailed publicity. If you think you can 
keep your idea secret, you are at liberty 
to do so forever without a patent. But 
if you want to be in a position to defend 
your rights and prosecute infringers, 
you must make your secret public. 

If you can’t “cash-in” within sixteen 
years, it is assumed, in America, at least, 
that your invention is no good, or that 
you are just unlucky. In. England and 
the majority of the Dominions, if the 
inventor can demonstrate that he has 
not had sufficient time to properly re- 
munerate himself, the sixteen-year term 
can be extended, on application to the 
authorities. 

In the United States, ifa Patent Office 
examiner is not satisfied regarding the 
true novelty, utility or invention of the 
machine for which a patent is asked, 
the patent is not granted, The inventor 
cannot secure a patent if anybody ever 
made, used or publicly described any- 
thing like his invention more than two 
years before he applied for it. 


IDEA MUST BE NOVEL 


If the examiner finds in print any- 
where—in a scientific treatise, a novel 
or even an imaginative romance—a de- 
vice described containing the essential 
elements: included in a pending patent 
application, out it goes. Someday some- 
one may apply for a patent on a space- 
ship or a death-ray gun, and some of 
the current “Speed Gordon” comic strips 
may be brought in to block it! 

In the early days of submarines, a 
writer, Morgan Robertson, was talking 
to Lewis Nixon, the head of a ship- 
building company that was then build- 
ing submarines. The trouble with sub- 
‘marines, Nixon remarked, was that they 
had to come to the surface to see where 
they were going. 

Robertson picked up pencil and paper 
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and drew a rough sketch of a right- 
angled rotating telescope, to be pushed 
to the surface from a submerged sub- 
marine. Nixon was enthusiastic and 
offered on the spot to apply for a patent 
in Robertson’s name and«pay him a sub- 
stantial royalty. 


JULES VERNE, INVENTOR 


_ When the papers reached the prin- 
cipal examiner in the Patent Office, he 
had a vague recollection of having read 


A spectacular experiment with artificial 
lighting in the laboratories of the Cali- 
fornia Institute of Technstogy. The 
equipment necessary for experiments and 
research of this mature is normally beyond 
the means of private individuals. 


of a similar device. Sure enough, suet? 4 
Verne, in his “Twenty Thousand Leagues — 
Under the Sea,” had equipped Captain - 
Nemo’s Nautilus with a similar revoly- 
ing spy-glass! 

Since then many patents have been 
granted on improvements in periscope 
design, but the basic principle is un- | 
patented and unpatentable because a 
writer of pseudo-scientific romances first. 
imagined and wrote about it. 

In Australia it is regarded as safest 
to patent your invention as soon as it 
is worked out. The first patent lodged 
carries with it the greatest assurances 
of protection, In the United States, on 
the other hand, the roughest kind of 
sketch, so long as it shows the principle 
of the machine, dated and with the date 
witnessed by two people, carries with it 
complete protection for two years. 

When the bicycle craze was approach- 
ing its height in the 1890’s, an English- 
man named Smith owned a bicycle re- 
pair shop in Washington, DC. He built 
a few bicycles to his own design, but ill- 
health forced him to sell his shop, and 
he died shortly afterwards. 


The buyer, a man named Owen, found 
a number of bicycle patents which Smith 
had taken out. One of the patents was 
for a method of housing a bicycle crank- 
shaft, a method then being used by ever, 
bicycle manufacturer. A 


BICYCLE PATFNTS 


An infringement suit was brought 
against the largest manufacturer; the 
rest joined in meeting the expenses and 
prepared to fight the Smith patent. Wit- 
nesses were brought from England who 
swore that Smith’s device had been used 
there before the date of Smith’s patent 
application. Pinned down to an exact. 
date, the witnesses set a day just short of 
two years earlier than the Smith appli- 
cation. 

Mrs. Smith had been her husband’s 
accountant and _ business manager. 
Owen's lawyers started a hunt for the 
widow, who had disappeared. The only 
clue to start with was the fact that 
Smith had died in Buffalo. The registry 
of vital statistics there provided the 
address where he had died. It was a 
boarding-house, whose landlady knew 
nothing of Mrs. Smith’s movements, but 
remembered that she had remarked, 
after the funeral, that when her busi- 
ness arrangements were cleared up 
she intended to enter a convent. 


150.000 DOLLARS FOR 
INFRINGEMENT 


Inquiries at the Buffalo diocesan head- 
quarters lo¢ated Mrs. Smith in qa con- 
vent in Batavia. She had a trunk full 
of her husband’s papers, and among 
them, duly signed and witnessed, was a 
drawing of the disputed invention dated 
earlier than the earliest date claimed by 
the English witnesses. Owen collected’ 
150,000 dollars from the bicycle manu- 
facturers for infringement. 

You don’t need to make a model of 
your invention. Patent offices used to 
ask for working models of everything.. 
That practice was abandoned early in 
this century, and now all you need to 
submit .is a drawing. ‘There is just 
one exception. You must submit a work- 


) 
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te model if your invention is a per- 
petual motion device! i 

Up to about the time that the Wright 
brothers proved that men could fly, the 
Patent Office not only called for work- 
ing models of almost everything, but 
wouldn’t even consider an application 
for a patent on anything so obviously 
impossible as flying or as perpetual 
motion. 


MODELS AND DRAWINGS 


Since mechanical flight became @ 
reality, they will consider your per- 
petual motion machine if you can show 
it working. Nobody has shown the 
Patent Office such a device so far. 

An increasing proportion of patents 
require no drawings. How would you 
draw a picture of “a product in the form 
of a solid powder consisting of sodium 
formaldehyde sulphoxylate combined 
with a glucoside of 3, 3’—diamino—4, 4’— 
dihydroxyarsenobenzene, the said powder 
being a neutral compound and readily 
soluble in water’? Buta patent on that 
chemical combination was issued re- 
cently to a British chemical house. 

Perhaps a brake for roller skates may 
not fill a long-felt want, but an .enter- 
prising American has patented one. Of 
probably wider usefulness is the capped 
nailhead patented by a Chicagoan, 
Robert Kaplan. The upper shank 
of the nail is coated with an 
adhesive material which softens under 
the heat generated by friction in 
driving the nail. The nail stays put 
when it is driven home. 


REMOTE CONTROL 
BY RADIO. 


One day in 1913, when wireless tele- 
graphy was still an awesome miracle, 
the yachtsmen and fisher folk of 
Gloucester Harbor, Massachusetts, were 
startled by the appearance of a motor- 
poat running at full speed with nobody 
in it. The boat seemed to be obeying 
an unseen helmsman as it wove in 
and out among other crait and finally 
returned to shore, The unseen helms- 
man was John Hays Hammond, jun., 
who was making his first public demon- 
stration of remote control by wireless. 

Mr. Hammond has kept on inventing 
ever since in applications of radio, mostly 
in the same field of remote control. He 
has nearly 700 patents under which it is 
possible to operate a ship or a boat, an 
aeroplane or dirigible or a submarine, 
without a soul on board, to drop a bomb 
or discharge a torpedo from a distance, 
or to guide a torpedo to its mark— 
all by wireless impulses. 

The United States Government has 
first option on the use of all Mr. Ham- 
mond’s inventions and the Army and 
the Navy pay him royalties on more 
than 100 patents. Perhaps Mr. John Q. 
Public, the American citizen who pays 
the taxes and incidentally the royalties, 
will shortly begin to wonder when some 
of the remote control devices will come 
into use against the Japanese. 


ACCIDENTAL DISCOVERIES 


It is part of the natural cussedness 
of existence that, despite months and 
sometimes years of hard work, the most 
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THIS INVENTOR WAS A TOUGH MAN 


The patent office 
files contain plenty 
of sovcalled "crazy" 
inventions. As you 
can see, an inventor 
was granted a patent 
for this shaving de- 
vice. lt consisted 
basically of a wood- 
en drum, covered 
with sandpaper, 
which was driven at 
high speed by a 
treadle arrangement 
beneath the table. 
When held against 
the face, it was sup- 
posed to remove the 
whiskers.  [t- would 
probably have a 
similar effect on the 
first few layers of 
skin. Another patent 
was for a “horseless’’ 
carriage propelled by 


FEATURE STORY 


two dogs continually 
running up the for- 
ward slope of a 
hollow front wheel. 


amazingly simple inventions. have been 
produced accidentally. When chemists 
in the Du Pont laboratories were trying 
to work out cellulose lacquer, they tried 
‘one mixture after another without suc- 
cess, until one day they found that their 
latest batch, which had been left stand- 
ing during lunch-time in an open con- 
tainer, was precisely what they had 
been seeking. It had everything. 

‘They mixed another batch and it 
didn’t’ work. Then someone suggested 
that perhaps some foreign substance had 
been dropped into the compound while 
they were at lunch. They put the mix- 
ture through various tests and found 
traces of what appeared to be casein. 
But where could casein have come from 
in the laboratory? 

Detective work disclosed fhat two 
Italian workmen had picked that cor- 
ner of the lab. as a good place to eat 
their lunch. One had tossed a piece of 
cheese to the other and it had fallen 
into,the lacquer kettle. 

Casein was added to the original for- 
mula, and the result was the first quick- 
drying waterproof lacquer, which, among 
other things, reduced the cost of motor- 
cars. 


THERMOSTATS 


The not uncommon incident of an 
electric iron, left unwatched with the 
current on, burning a hole in the iron- 
ing-board, set working the inventive 
mind of a young mechanic.« From his 
bench in the factory, John A. Spencer 
had frequently heard the loud click of 
the door of the firebox under the steam 
boiler. 

He observed that the click was caused 
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by the buckling of the sheet metal as 
it got hotter or colder. If a convex 
sheet of metal could change its shape 
so abruptly under changes of tempera- 
ture, why couldn’t that principle of 
thermo-dynamics be applied to making 
an electric switch which would auto- 
matically throw off the current when the 
iron got too hot? 


SIMPLE THINGS 


It could; and that thermostat is now 
incorporated in more than ten million 
electric irons, besides being used for 
other heat-control purposes. 


This invention was reported sold for 
the usual million dollars; whatever the 
price, it shows what can be done in the 
way of invention when the would-be 
inventor keeps his eyes open and his 
mind at work. Nothing could be simpler 
than the circular typewriter eraser with 
a hole in the middle so that it can be 
tied to the machine and not always 
be getting lost. That boon to steno- 
graphers is reputed to have made a for-. 
tune for the inventor. 

Your invention does. not need to be 
revolutionary or epoch-making to be 
worth money to you; very few inven- 
tions in recent years have been. Skip 
the basic inventions, and it would be 
hard to count more than a dozen in the 
past fifty years which have revolution- 
ised the world as the telephone and 
the incandescent electric light have done 
in the memory of living men. 

Perhaps the ten most important in- 
ventions to come into commercial use 
in the past fifty years have been the 
electric furnace, the steam turbine, the 
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POPULAR SCIENCE 


\ Not the least important task in the construction of a railway is 
the boring of tunnels. There is a fascination that appeals to 
young and old alike in the great engineering feats that are 
necessary in order that man may take his railway lines along 

the shortest distance between two points. 


| ONG before man had conquered 

the air, he had conquered 
fthe earth. It is characteristic of 
humanity in general that he al- 
lows nothing to stand in his way. 
Should he wish to travel.to the 
other side of a range of moun- 
tain he takes the shortest way— 
by boring through. If there is no 
room for trams and trains on the 
surface of the ground, he goes 
underneath. Should he wish to 
cross a river without a bridge or 
boat, then the only way is to 
bore underneath the bed of th 
river. 4 

The romance, danger, and skill dis- 
played in the construction of tunnels 
passes unnoticed by the multitude of 
people who ultimately benefit by the 
enterprise. 

When tunnels were first constructed 
the work entailed was unbelievably more 
Gifficult and dangerous than it is to- 
day. Great were the disappointments 
and danger in those days. 

The tunnel had to be dug with pick 
and shovel by the light of candles. Roofs 
would fall in. Water would burst 
through and poisonous gases make their 
appearance, Danger was present at all 
times. , 


PASE EIGHT 


Today men work in comparative safety 
in steel shields by the light of electric 
lamps. Modern machinery such as ex- 
cavators and drilling machines come to 
their aid. Geological surveys determine 
beforehand any likelihood or otherwise 
of water being encountered, and the 
type of rock and earth that will be 
present at any given depth. 

Perhaps the oldest tunnel’ in the 
world was the one under Monte Sal- 
viano, in Italy. This was used for the 
draining of Lake Fucino, and was three 
and a half miles in length. 

The invention of the steel shield in 
tunnelling was brought about by an idea 
of Brunel, who first used the scheme 
in boring his tunnel under the River 
Thames. 


by Calvin — 
Walters 


The Thames tunnel was begun in 1802 
by the sinking of a shaft. The actual 
tunnelling was commenced in 1807 by 
Trevithick. The total distance tunnelled 
at this attempt was 1100 feet. The 
river-bed fell in several times, and the 
work was finally abandoned after five 
years, 


RUNNING. RAILROADS UNDER THE EARTH 


Brunel, who later took up the work, 
got his idea of a shield from nature. 
In 1816 Brunel was in a dockyard and 
noticed a piece of timber that had been 
bored by a worm. On examination of 
the hole in the wood and then the 
construction of the “animal,” as he 
termed it, he found the worm “armed 
with a pair of strong, shelly valves, 
which enveloped its anterior parts.” 

“With its foot as a fulcrum, a rotary 
motion was given by powerful muscles 
to the valves, which, acting on the 
wood like an auger penetrated grad- 
ually but surely. 
As the particles 
were removed, 
they were passed 
through a longi- 
tudinal fissure in 


Scenes like this one in 
the Canadian Rockies 
are a delight to tour- 
ists and an ideal set- 


ting for adventure the foot which 
novels. However, to formed a canal to 
the railroad engineer, the mouth and 
the lofty peaks and so were engorged. 
deep ravines” present To imitate the 
problems which can action of this 


only be overcome by 


¢ ; animal became 
the exercise of all his 


: < Brunel’s study.” 
engineering skill and Such were the 
ingenuity. words of Bunel’s 


biographer. 

In 1818 Brunel took out a patent for 
his cellular boring machine. It con- 
sisted of 36 independent cells. By plac- 
ing the machine against the face of the 
earth to be tunnelled, 36 men, one to 
each cell, could hew the face of the 
soil and throw the soil out the back. 

A distance of three feet was excavated 
from the front of each cell, and the 
shield was moved forward by hydraulic 
jacks. The opening of three feet left 
behind was lined with bricks. 


THE SIMPLON TUNNEL 


Of course, great improvement has now 
been made in the shields used for un- 
der-water tunnels, but it is to Brunel 
that credit must be given for the idea. 

One of the greatest of all engineering 
achievements was the construction of 
the Simplon tunnel through the Alps 
of Switzerland. This tunnel is 124 
miles long. The construction took from . 
1898 to 1905, and cost three million 
pounds. Among the difficulties encoun- 
tered was terrific underground heat, 
and flood from hot and cold springs. 

The Simplon tunnel was commenced 
from both ends, and so accurate was the 
original survey and the construction 
that, when the tunnel met in the centre; 
the walls exactly corresponded and the 
floor levels showed a difference of only 
four inches. 


ALIGNING A TUNNEL 


The method of aligning a tunnel is 
most important, and upon the accur- 
acy depends a great deal of the ulti- 
mate cost. 

When shafts cannot be sunk along 
the line of the tunnel the method gen- 
erally adopted is that which uses trans- 
mit instruments. 
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An observatory is erected at some 
distance from each end of the tunnel. 
These are erected on a moun'‘ain, where 
practicable, or upon Masonry. 

The transmit instrument consists of a 
telescope with hairs crossing the ob- 


There are also divided circles and a 
level. 


VERSATILE INSTRUMENT 


The instrument can be tilted at any 
angle and any object can be aligned 
by sighting through the telescope until 
the crossed hairs come into alignment 
with the desired object. Thus, a sight 
can be taken with the axis of the tun- 
nel from both ends. The boring can 
also be checked as the work proceeds. 

If possible, an observatory is also 
placed on the top of the mountain over 
the line of the tunnel, and by means 
of flashing signals the alignment can 
be kept constant with the observatory 
at each end of the tunnel. 

Of course, allowance must be made 
for the difference in elevation of the 
floor at each end. In the case of the 
Simplon tunnel, the rails at one end 
were 175 feet lower than at the other 
end, The fact that the alignment was 
almost perfect when the tunnel met at 
the centre speaks volumes for the thor- 
oughness of the surveyors. 


BUILDING TUNNELS 


Having surveyed the position for the 
tunnel, having prepared a_ geological 
map showing the nature of the earth to 
be bored, and having considered the pro- 
bability of encountering water, &c., the 
actual work of tunnelling is commenced. 

It is seldom that large tunnels are 
‘driven as one big hole. The cross sec- 
tion is usually divided up into sections 
and these are worked one at a time. 
Thus, it is possible for several gangs 
to work at the same time. 

The material is excavated by blasting, 
where possible, and the debris carried 
away by a small railway. Incidentally, 
hard rock is the easiest material to 
tunnel, as it is easily broken up by 
blasting and the work does not require 
so much supporting as in the case with 
loose earth. 

As the work proceeds, the tunnel is 
lined. Shafts are sunk, where possible, 
to provide ventilation, and, in cases 
where this is not practicable, artificial 
ventilation has to be resorted to. 


UNDER-WATER TUNNELS 


The work entailed in constructing 
tunnels for railways is usually fairly 
straightforward. Notable . exceptions 
were those driven through the European 
Alps, such as the St. Gothard and the 
Simplon. 

It is in the building of under-water 
tunnéls that much ingenuity must be 
exercised. The water that seeps 
through must be got rid of, and, in 
most cases, mere pumping is not suffi- 
cient and compressed air locks have to 
be brought into use, 
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ject glass at right, angles in the centre. ' 


f } 
POPULAR SCIENCE 


For the most part, the London Tube railways are not built in solid rock but are driver 


through unsubstantial sand and clay. 


. This picture was taken in 1937 during the 


constructiom of an extension between Baker-street and Pinchley-road. * Note the network 
of iron rings supporting the sides of the tube. The spaces between the rings will later 
be filled with concrete. 


During the construction of the tunnel 
under the River Severn, flooding was 
the most persistent cause of trouble. 
The first shaft of this tunnel was be- 
gun in 1873 and the tunnel was com- 
pleted by 1881. 


WATER CAME THROUGH ! 


At 45 feet down the first shaft a 
spring was encountered, which flowed 
at the rate of 12,000 gallons an hour, 
while four yards further down: another 
spring was tapped which yielded 27,000 
gallons an hour. At 200 feet the men 


opened up another spring, and a flood . 


of water at the rate of 360,000 gallons 
per hour filled the works for 355 yards 
from the shaft. 

Great pumps wer® installed, and a 
diver went down the shaft and closed 
water-tight doors one-quarter of a mile 
away from the entrance. After the 


works were pumped dry tunnelling was 
resumed, 
While the works were flooded nearly 


ON Page 66 of this issue you will find a 

short section devoted to Broadcast 
Band DX. If you are interested in this 
subject, we suggest you get in touch with 
Mr. Roy Hallett, either direct of through 
the Technical Editor. The success depends 
on the co-operation of different listeners. 


all the water drained from the River 
Nedern and all the springs and wells 
in the vicinity went dry. When the 
water was effectively blocked the river 
and wells returned to their normal 
height. 

When pumping is not sufficient to 
keep the workings dry, air locks are 
used. These consist of a steel cylinder 
up to 30 feet in length and of a diameter 
about equal to the diameter of the tun- 
nel. 


USE OF AIR LOCKS 


Inside the shield is a vertical bulk- 
head dividing the shield into several 
portions. A door is pravided in th2 
bulkhead. Inside the forward end cf 
the shield the excavation proceeds. The 
forward end of the cylinder is a strong 
cutting edge, 

As the soil is dug it is removed out 
the doors at the rear. The shield ‘is 
pushed forward by hydraulic jacks as. 
the work proceeds, and the tunnel lin- 
ing is built inside the rear end of the 
shield, ‘The shield overlaps the lining 
by several feet. 


When water is encountered, the bulk- - 


head doors are closed and compressed 
air forced into-the forward -compart- 
ment. This keeps the water from fill- 
ing the works and at the same time 
allows the workmen to carry on the ex- 
cavation inside the shield, 
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POPULAR SCIENCE 


Looking along one section of the high pressure tunnel, constructed by the Sydney Water 


BUILDING A HIGH PRESSURE WATER TUNNEL 


Board to carry water between Potts Hill and Waterloo. The immediate foreground is 
@ shaft providing ventilation and allowing the transport of refuse and material to and 
from the surface. 


Greater depth increases the difficul- 
ties of working in compressed air. As 
the men have to work in pressures up to 
35 pounds per square inch above that 
of the atmosphere, it is necessary for 
them to spend some time in air locks 
before entering and after leaving the 
working chambers, so that their blood 
vessels will become accustomed to the 
differences in pressure. 


THE LONDON METRO 


In the construction of the London 
Inner Circle, Metro, the engineers, had 
other difficulties to overcome. Sewers 
and gas and water mains had to be by- 
passed. Old houses were a source of 
anxiety, as these had to be under-pinned 
to prevent them collapsing. The rail 
level varies from 9 feet to 65 below the 
surface. 

The Greathead method of tunnelling 
overcame the difficulties of having to 
deal with foundations, sewers, gas, and 
water mains. In 1886 the City and 
South London subway was begun. Two 
tunnels were bored under the Thames 
by the Greathead method. , 

The Greathead method is the com- 
pressed air system mentioned above, but 
for interested readers I will give it in 
greater detail. 


THE GREATHEAD METHOD 


The shield is like a closed box divided 
into twelve compartments. These com- 
partments enclose the compressed air 
and are fitted with valves so that the 
precise pressure of air can be adjusted. 

The shield lies horizontally and is 
pushed along by hydraulic rams. The 
compressed air exerts a total pressure 
of some 200 tons on the face of the soil. 
The loose material is removed by trucks 
from the rear. As the shield is pushed 
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along, the sides of the bore are covered 
with liquid cement and an iron lining 
ring inserted and built in. Thus, the 
earth, no matter how loose, is pre- 
vented from falling in. 

The Greathead method simply cuts 
a circular hole in the clay, which is 
immediately lined with an impervious 
layer of concrete and iron, 

The trains fit the tubes so closely 
that they act somewhat like pistons and 
induce strong currents in the lift-wells 
throughout the station system and thus 
create sufficient ventilation. 

One of the most difficult mountain 
tunnels ever constructed and one which 
taxed the ingenuity of engineers to the 
utmost was the St. Gothard tunnel, in 
the Swiss Alps, which was mentioned 
earlier. This tunnel is over nine miles 
long; took eight years to build, from 
1872 to 1880. 


PROBLEMS OF THE 
ST. GOTHARD TUNNEL 


The northern end of the tunnel was 


’ drilled through. 6000 feet. of granite 


without encountering any great diffi- 
culty, but on the southern end 4000 
gallons of water per minute came from 
the ground. Owing to the slope of the 
ground, this stream developed into a 
torrent 20 inches deep in which the 
drilling machines had to work. 

Water poured from the roof, and jets 
would suddenly come from the walls 
and knock the workmen over. 

The difficulties were added to by the 
high temperatures encountered in the 
workings, This reached a temperature 
of 93 degrees when the headings met in 
the centre. 

A greater difficulty was sudden in- 
rushes of hot water from springs which 
would scald the workmen. The water 


was carried off, but work became at 
possible under these conditions because 
the hot water raised the temperature 
of the workings to a still higher degree. 
Cold water had then to be pumped in 
to lower the temperature before work 
could be resumed. : 

The ventilation of the workings proved 
insufficient, and many men were suf- 
focated owing to the poisonous gases 
generated by the dynamite during blast- 
ing operations. 


NO ARTIFICIAL 


VENTILATION USED 


Contrary to expectations, no artificial 
ventilation is employed in the com- 
pleted tunnel. A current of air is set 
up by the difference in the harometric 
pressure between opposite ends, 

In one part of the St, Gotiurd tunnel | 
the floor and roof sink over a distance 
of 100 yards, The workings had to he 
enlarged at this point and the tunnel 
lined with granite masonry. 

The total death-roll was enormous. 
Eight hundred lost their lives during 
operations. Various chest complaints, 
anaemia, and other internal disorders 
became prevalent. In the first three 
months of construction ninety men had 
to be dismissed through anaemia alone. 

Such is man’s stubborn nature that 
the work went on to completion. 

The construction of the Simplon tun- 
nel through the Alps did not meet with 
the same difficulties as did the St 
Gothard tunnel project. This was 
largely due to the lessons learned in the 
construction of this latter tunnel. 


UNUSUAL TUNNEL 


An unusual type of tunnel 2% miles 
long was constructed under the Detroit 


The construction of the underground 
railway in Sydney, Australia, was simpli- 
fied by the fact that much of it had to 
be driven through solid rock. The sides of 
the tunnel do not tend to cave in and a 
substantial lining of bricks is quite 
sufficient, Furthermore, buildings above 
were not endangered, During the con- 
structioW of the London Tubes, many 
buildings had to be specially underpinned 

to prevent them collapsing. .) 
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River in Canada, This tunnel joins 
Detroit with Windsor. 

Steel tubes (the actual tunnel) were 
built up on the surface and sunk into 
the river, finally settling into a trench 
dug in the stiff clay on the bed of the 
river, 

The trench was dug out by a dredge 
and was made deep enough and wide 
enough to take the tubes resting on piles 
driven into the bottom of the trench, 
The tubes were 23 feet odd in bore and 
262 feet long. 

The ends of the tubes were sealed 
and they were then floated into the 
water. Cylinders filled with air were 
attached to the tubes, When the tubes 
were over the trench the air was let 
out of the air cylinders and the tubes 
gradually sank. 

Divers fitted the ends of the tubes 
together and jointed the ends with 
cement. The water was afterwards 
pumped out of the tubes and they 
were lined with cement and the rail 
tracks laid. 


BLASTING TUNNELS 


As mentioned above, most above- 
surface tunnels are dug or blasted out 
of the mountain. It is only in sub- 
aqueous tunnels that the shield is used. 
All thé Alpine tunnels were excavated 
by making adjacent borings with rock 
drills and then blasting out the rock 
with dynamite. 

The Mount Cenis tunnel, the first that 
was built through the Alps, was also the 
first in which this method was em- 
ployed. The drills were driven by com- 
pressed air just as the case today. This 
tunne] was opened in 1871, and is 7% 
miles long. 

In the St. Gothard tunnel it took an 
average of one year to tunnel one mile, 
working day and night. 4000 men were 
employed. 

Water power obtained at each end 
of the tunnel drove turbines which 
worked the air compressors, Approxi- 
mately 1500 horsepower was derived at 
each end of the tunnel in this manner 
which drove 23 air compressors at each 
end, 


THE MOSCOW METRO 


The Moscow Metro is an example of 
ingenuity which reads like a romance. 
This underground tunnel was _ built 
through slush and sand. In parts of this 
45-mile length of underground the sand 
kept falling in. Liquid cement: was poured 
into and mixed with the sand. 

When the mixture had solidified it 
was blasted out in solid lumps and used 
for building purposes. In other places, 
where water was troublesome, the 
ground was frozen and cut out in blocks, 
the space being filled in with the re- 
quired tubes before the ground thawed. 

Of course, the steel shield was used 
also to a great extent. 

This Moscow Metro is one of the 
wonders of the world as far as un- 
derground railways are concerned. Huge 
station platforms are constructed of 
solid marble, a different colored marble 
for each station. ; 

Indeed, it seems that man can rise 
to any occasion and can always prove 
the old adage, “Where there’s a will 
there’s a way.” 
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ground railway system. 


One of the inotable features of Moscow is the sumptuous architecture of its under- 
Marble of many varieties, special steels and even precious 
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stones were used in the decorative schemes of the stations. Shown here is one of the 


platforms of thes Mayakovsky Square station. 


Note the fluted stainless steel columns 


‘in the foreground and the lighting fixtures above the train. 


MORE ABOUT INCENDIARY BOMBS 


The following useful hints were given recently by the NES 
Minister (Mr. Heffron) in. regard to the fire bombs used by the enemy 


and particularly by the Japanese. 


Magnesium, thermite, phosphorus, oil 
and sodium are some of the materials 
used in fire bombs. 

In air-raids on Britain the Germans 
mostly used magnesium-thermite and 
oil bombs. These caused great destruc- 
tion. 

The Japanese are using a’ different 
type of fire-bomb. With other types, 
they are dropping a Gombination high- 
explosive ang fire bomb. 

It weighs 110lb. has a light metal 
case, and contains several hundred cork 
and rubber pellets impregnated with 
phosphorus. 

The bomb explodes on impact and the 
pellets are hurled in every direction for 
about 50 yards. 

Some of these pellets ignite imme- 
diately, some burst into flame after a 
few minutes, and others lie dormant for 


several hours. 

The incendiary action of these pellets 
is not so violent as the action of the 
magnesium-thermite bomb. The greatest 
danger is the multiplicity of pellets. 

When these phosphorus impregnated 
pellets burn, clouds of smoke are given 
off, This causes smarting of the eyes and 
throat. The smoke is not poisonous once 
it has mixed with air. 

The best way to deal with these pellets 
is to cover them immediately with sand 
or to pick them up on a metal shovel 
and drop them into a bucket of sand. 
Water projected on the pellets will tem- 
porarily extinguish them, but they will 
burn again when dry. 

Do not allow the phosphorus to touch 
your skin, as phosphorus burns are ex- 
tremely painful and take a very long 
time to heal. 
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RIGHT -HEAD-ON VIEW. 


When the war began two-and-a-half years ago, and 
during its early stages, Britain had no four-engined land-based 
bombers. The Bomber Command placed its faith in "medium" 
(two-engined) types, and long-range single-engined bombers. 


OW that the war has spread 
« over such vast areas, and 
particularly since British bomb- 
ers have had to fly great distances 
over enemy-occupied territory to 
strike the Germans where we 
want to strike them—in Germany 
—the need for really heavy 
bombers has increased. 


British aircraft manufacturers are 
answering the call with outstanding 
planes, notably’ the Halifax and the 
Stirling types, which are sketched above. 

The need for really big bombers is 
very great. The advantages of using 
a few big bombs instead of many small 
ones is perhaps the most important les- 
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son about aerial bombing, which has 
so far been learned, and it places a 
particular premium, not merely on 
carrying bigger bombs in the racks, but 
on the plane that can lift the biggest 
load into the air. 

The whole point of the bombing les- 
sons of the war is that medium bomb- 
ers are not decisive factors; it is the 
“heavies” that count. It has been of- 
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ficially announced recently that Britain 
was now concentrating on the heavy 
bomber. 

Sketched at the top is the Halifax. 
This aerial monster, having a span of 
99ft. and a length of 70ft., is not unlike 
America’s. —_- Consolidated Liberator 
bomber, but its performance is better. 
It is a mid-wing monoplane with re- 
tractable under-carriage. 

The bomb-aimer’s position is in the 
base of the nose. Aboye it is the front 
power-driven turret, from which the 
guns have wide-angle fire. The pilot’s 
cabin is still higher and further hack. 
There is a rear-gunner’s position in the 
tail, behind the elevators and big twin 
fins. 


THE SHORT STIRLING 


Another of the new British bombers 
designed to combine enormous bomb- 
carry.ng capacity with tremendous speed 
is the Stirling, two views of which 
are shown in the lower part of the 


(Continued on Page 61) 
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THE SUCTION DREDGER 


Dredges are among those many “far from beautiful” 


con- 


traptions which do very useful jobs. Stately ships can only 


enter many ports. and.rivers because an ugly dredge is kept 
constantly at work. 


E particular type of dredge 
known as the suction dredger, 
is exceedingly valuable for use 
at port entrances, in harbors and 
in canals, where shifting sand 
and mud banks are a problem. 
It cannot be used where there 
are boulders or rocks. 
As its name implies, the suction dred- 


ger sucks up the material to the sur- 
face, through an air-tight pipe, which 
is supported by a hinged frame. The 
end of the pipe is lowered by hoist 
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machinery to the bed of the. harbor or 
river. A circular rotating nozzle, driven 
by a small engine aboard the dredger, 
churns up the mud and sand on the 
bed. 

The other end of the suction pipe 
leads to the centre of a very powerful 
centrifugal pump in the dredger. In 
this pump, a fan or impeller revolves 
at high speed, and its action forces the 
contents of the pump outwards from the 
centre through an outlet at the circum- 
ference, causing a partial vacuum at 
the centre of the fan. 

Water is thus sucked up the pipe to 
fill the vacuufn, being forced up by the 
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air pressure and the water pressure at 
the harbor or river bed. 

Mud and sand are brought up with 
the water, and discharged by means of 
a pipe from the pump outlet into a 
hopper barge, which is moored along- 
side. A constant stream of dredged ma- 
terial passes from the bottom of the 
river, canal, or harbor, and is poured 
out through the discharge pipe. 

When filled, the barge is towed out 
to sea and its contents dumped. 


THE HOPPER BARGE 


A hopper barge is shown in section 
in the lower right-hand corner of the 
sketch. You will see that the barge 
has doors in the bottom, which open 
so that the ‘contents can be discharged 
without trouble. Buoyancy: boxes run- 


ning along the sides of the barge keep . 


it afloat at all times. 
The. suction dredger is used exten- 
sively for gold dredging as it provides 


an enormous flow of material which. 
is essential for success in winning gold. 


in payable quantities from river-beds. 
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The experimentat audio oscillator. The chassis on which it was built and the steel case 

were originally designed to house the power supply for an AC/battery portable receiver. 

However, as you can see, they came in very nicely for the oscillator, after a little 
\ manual work. 


Ever since the outbreak of hostilities, our readers have dis- 
played quite a lot of interest in morse code oscillators. Ample 


evidence of this comes to light in our mail. 


Day after day 


enquiries come to hand from enthusiasts anxious to build up 
small audio oscillators and to learn the morse code. 


ANY want nothing more than 

the simplest possible circuit, 
capable of operating one or two 
pairs of headphones and obvious- 
ly intended for purely private 
and individual use. 


However, under one name or another, 
a surprisingly large. number of Morse 
classes are being organised, and there 
is, consequently, a consistent demand 
for more powerful oscillators capable 
of operating a small loud-speaker or 
several pairs of headphones at the one 
time. 


A suitable circuit can be evolved, 
easily enough, using one valve as an 
audio oscillator and a second as ar 
amplifier. In fact, the majority of 
large oscillators at present in use prob- 
ably use this principle. 


A SIMPLE CIRCUIT 


However, it is one of the characteris- 
tics of the human species that they are 
always on the lookout for an easier 
way of doing any particular job. Per- 
haps one should also include the ad- 
jective “cheaper” in the above state- 
ment. 

Well, then, we cannot imagine an 
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audio oscillator much simpler or much 
cheaper to build than the one which 
has been developed by our contributor 
Mr. S. T. Clark. 


HARTLEY OSCILLATOR 


The circuit itself is unique, and, as 
far as we know, it is new to Australian 
enthusiasts. Despite its simplicity, it 
performs in grand style. The note is 
absolutely clean, and there is ample 
output for a class of a dozen or more. 
In fact, in any ordinary quiet location, 
the output would serve a class com- 
prising many times that number. 


A glance at the circuit diagram shows 


—— 


b 
7 Clark 


that the oscillator employs the well- 
known Hartley circuit. A push-pull 
loud-speaker transformer constitutes 
the necessary centre-tapped inductance. 

The speaker transformer is connected 


between the plate and the grid of the 
valve, the grid being isolated by the 
.005-mf. condenser (C3). The plate 
voltage is applied to the centre-tap of 
the loud-speaker transformer and the 
grid is returned to earth through a 
0.1-meg. resistor. Some initial grid bias 
is provided by means of a 5000-ohm 
resistor, connected in the cathode cir- 
cuit of the valve. } : 
This circuit has already been used 
in a number of audio oscillators which 
the writer has seen described, but the 
unusual feature of the circuit is the 
method of taking the output directly 
from the voice-coil winding of the 


transformer. As far as is known, this 
scheme is new to Australian en- 
thusiasts. 


LOUD SPEAKER & TRANSFORMER 


A Rola 5-4 speaker with a full-sized 
“Ysocore” transformer was used in the 
experimental oscillator. The particular 
transformer was intended to present 
a plate-to-plate impedance of 10,000 
ohms. 

However, other types of transformers 
could be used provided that they are 
centre-tapped. It may be found that 
the values of the various resistors and 
condensers may have to be varied a 
little to obtain a suitable note. 

This is quite the usual thing with 
audio oscillators of any description and 
is no great hardship. In fact, most 
enthusiasts prefer to experiment with 
such circuits, if for no other reason 
than to see what happens when dif- 
ferent values of components are sub- 
stituted. 


VARYING THE NOTE. - 


If the note is too low, decreasing the 
values of C3 and R4 will usually raise 
it. If the note is too high, increasing 
the values of one or both of these 


components may have the desired 
effect. 
Another method of lowering the 


pitch of the note is to connect a con- 
denser across the transformer winding, 
in the position shown as condenser Cx. 
The most suitable valve can be found 
by experiment. 

If it is desired to have a means of 
varying the note at will, the resistor R4 
may be made variable. For this purpose 
a 0.5-megohm potentiometer may be 
used in the position, the inner terminal 
going to grid and one of the outer ter- 
minals to earth. Both outer terminals 
should be tried and the one used which 
allows the smoothest variation in the 
tone. 

The valve used in the original oscil- 
lator was the general-purpose triode- 
type 56. Type 27 canbe plugged into 
the same socket without any change 
whatever. 

However, almost any other type of 
triode could be used satisfactorily. Al- 
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Here is the most important item, namely the circuit diagram. 
modified, according to instruction in the text, to utilise other standard components 


CONSTRUCTION. 


On the left is the power supply, which can be built up as shown or 


The oscillator employs a conventional Hartley 


circuit but the interesting point is the method of obtaining the output from the voice coil winding of the transformer. The values 
of the various components are given in the parts list, but they may have to be varied somewhat to obtain a satisfactory note. 


ternatively, an ordinary r-f pentode, 
connected as a triode, will serve the 
purpose quite well. Of course, it will 
be necessary to provide the correct 
socket and connections and, in certain 
cases, to modify slightly the various 
circuit constants until a suitable note 
is obtained. 

It will also be necessary to watch 
the heater voltages. The particular 
transformer used in the original oscil- 
lator had a 2.5-volt winding, and the 
valve chosen was one with a 2.5-volt 
heater. 


A FEW EXAMPLES 


To mention a few triodes, there are 
types 56, 27, 53, 55 and 2A6, with 2.5-volt 
heaters, With 6.3-volt heaters, there 
are the 76, 85, 75, 6A6, 6N7-G, 6B6-G, 
6C5, 6F8, and 6J5. In addition, there 
are a host of r-f pentodes, such as the 
57, 58, 6C6, 6D6, 6U7-G, 77, 78, 6J7-G, 
6SJ7, 6SK7, &c. It would be quite 
out of the question to list component 
values for all these valves in combina- 
tion with all the loud-speaker trans- 
formers which are likely to be used. 

It becomes a matter for each indi- 
vidual to experiment and find the most 
suitable circuit constants for the par- 
ticular parts on hand. 

Fortunately, there is not much danger 
of damaging anything when experi- 
menting. , For the correct socket con- 
nections for the valves, consult a valve 
data chart. 

The scheme can be applied equally 
well to a-c or battery-operated oscil- 
lators. All the experimenting was done 
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with a-c equipment, but it should not 
be a difficult matter to evolve a suitable 
battery-operated circuit should such 
be required. 

One possible difficulty in regard to 
a battery operated version of the circuit 
might be in regard to the supply volt- 
age, which would need to be fairly 
high if satisfactory output is to be 
obtained. 

It would also be advisable to use a 
battery valve with a fairly high trans- 
conductance. An output triode or a 
triode-connected output pentode should 
meet this requirement. 


POWER SUPPLY 


At the moment, most of the oscillators 
of this type will be required at large 


~~ 


centres of population, where an a-c 
supply is usually to hand, Apart from 
this, batteries are very scarce at the 
moment. The a-c version is no more 
costly to build, and is recommended 
wherever it is possible to use it. 

In the original oscillator, the most 
convenient units were used, although 
almost any ordinary power transformer 
and rectifier can be pressed into service. 

The small power transformer used 
was originally designed for use in a 
power-pack for a _ hattery portable 
receiver. The primary will operate 
from voltages of 220, 240, or 260 a-c at 
50 cycles. Secondaries are 200 volts 
150 mA. 2.5 volts at 1 amp and 5 volts 
at 2 amps for the rectifier. 


(Continued on Page 44) 


PARTS LIST 


‘[HE following list of parts is given for the benefit of those who may be able 

to duplicate exactly the original oscillator. However, we realise that, with 
this type of circuit, there will be many who will want to build it up, using other 
standard parts. Various suggestions are made in this regard in the text and the list 
of parts will have to be modified accordingly. Furthermore, in order to obtain 
a satisfactory tohe, the values of an odd resistor or condenser may have to be 


varied somewhat. 


1 Chassis 113 x 32 x 2. 

1 Steel case 119 x 4 x 63. 

1 Steel base plate 13 x 3%. 

1 Power transformer, 200 volts HT, 2.5 v. 
at 1.0 amp., 5.0 v. at 2.0 amp. 

C1 and C2 8mf. 525 volt dry electrolytic 
condensers. 

C3 .005 mf. mica condenser.. 


Rl 5000 ohm. resistor, 1 watt. 


R2 50,000 ohm. resistor, 2 watt. 
R3 5000 ohm. resistor, 1 watt. 
R4 0.1 meg. resistor, 4 watt. 

SPEAKER: Five-inch permagnetie type, 
with suitable push-pull transformer. 
VALVES: Type 80 (or 5Y3-G) and type 

56 or other suitable triode. 
Valve Sockets: To suit the valves chosen. 
Sundries: I single-circuit jack, hook-up 
wire, nuts, bolts and power flex, 
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Whilst it is not absolutely necessary for the average home 
constructor to understand complicated mathematical terms 


to successfully buiid a receiver, there is a certain satisfaction 
in being able to make any calculation as required. No doubt 
many of our readers already understand the applications of 
ordinary formulae, as applied to radio circuits but we feel 
sure there are just as many who are confused and perhaps 
bewildered by the mention of even the simplest problem. 


HY this should be the case is 
difficult to say since all the 
essential formulae for 
majority of needs can usually be 
reduced to very simple and 
understandable forms. | Cer- 
tainly, some may argue that one 
can go a long way in radio with- 
out recourse to mathematics, &c, 
and on this point we agree. 
usually found that 
sooner or later the need for certain 
calculations arises, requiring a know- 
ledge of certain fundamental laws, and 
unless these are known, much of the 
value to be derived from radio work 
is lost. 
Whilst it is impossible in the space 
available to thoroughly treat all aspects 
of this subject, it is the aim of this and 


However, it is 


-the following articles to present the most 


essential and frequently occurring radio 
laws in a simple, concise form, so that 
they will be intelligible to the majority 
of readers. Once these are thoroughly 
understood, then you should be able to 
overcome the majority of mathematical 
problems encountered in ordinary radio 
work. 


SOME BASIC IDEAS 


Before going any further, it may be 
wise to review some basic conceptions 
of electron flow and movement. Whilst 
the flow of current through a conductor 
may appear rather puzzling, possibly due 
to the action being invisible, it is pos- 
sible to form a good idea of what really 
takes place when current flows from 
one point to the other. 

As most readers probably know, all 
matter, irrespective of whether it is 
solid, liquid or gas, is made up of smal? 
particles called “molecules.” Scientists 
define a molecule as the smallest possible 
particle of any given substance which 
can exist alone. 

The molecules themselves are made 
up of a number of atoms, the number 
and type of the constituent atoms de- 
termining the nature of the molecule. 


ELECTRON THEORY 


By way of example, a molecule of 
water is made up of two atoms of 
hydrogen in combination with one atom 
of oxygen. 

Now, in accordance with the electron 
theory, atoms are not tiny solids, as one 
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might imagine, but are’ composed of 
positive and negative electrical charges. 
The positive charges are called “protons” 
and the negative charges are called 
“electrons.” ‘ 

All the protons, or positive charges, are 
contained in a centre nucleus, usually 
together with a number of electrons :'nd, 
under normal conditions, this nucleus 
never undergoes any change. The bal- 
ance of electrons revolve around the 
nucleus in a series of orbits, much in 
the same manner. as a miniature plane- 
tary system, 


INSULATORS. CONDUCTORS 

The revolving electrons | determine 
whether a substance is to be conductor 
or insulator. In some elements, notably 


metals, it appears that the atom does 
not hold all its rotating electrons in rigid 


by Cl | 
Kirchneter 


control, and some of the outer electrons 


eed 


are free to move around at will. If an 
electric potential] is applied to the 
material, these free electrons can be 


made to move in a definite direction. 
Such a movement of electrons consti- 
tutes an electric current. 

Materials, in which a movement of 
electrons can easily be initiated, are re- 
ferred to as “good conductors.” Other 
materials are poor conductors. 

In still other substances, the appli- 
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cation of the electric potential may not 
affect the normal electron movement to 
any noticeable degree, and hence there 


is no current ficw. Such a substance 
is classed as an “insulator.” 

Now that we have some idea of cur- 
rent flow, we will review the three im- 
portant units to be found in practically 
every electrical circuit, namely, the volt, 
ampere and ohm. 


FUNDAMENTAL UNITS 


The volt, usually designated by the 
letter E, is the unit of electric pressure. 
It is also often referred to as. the 
electro-motive force or potential differ- 
ence, abbreviated to E.M.F., em.f., and 
p.d. respectively. The volt may be de- 
fined as the pressure required to send 
a current of one ampere through a 
circuit having a resistance of one ohm. 

Frequently it is more convenient to 
use larger or smaller units than the 
volt. Thus we have the kilovolt equal 
to 1000 volts, the millivolt equal to 
1/1000th of a volt. and the microvolt, 
equal to 1/1,000,000th of a volt. 

The practical unit for measuring the 
flow of current is the ampere, usually 
represented by the letter I. It should 


-.be understood that amperes do not 


measure the quantity of electricity or 
speed. but only indicate the volume of 
current flowing nast a given point in the 
circuit. at any instant. 


HINITS OF CURRENT 


Technically, the ampere is defined as 
the value of current that flows through 
a circuit, whose resistance is one ohm, 
when the E.M.F. is one volt. 

There are two smaller units of cur- 
rent, namely, the milliamnere and the 
microampere. The milliampere is 
1/1000 part of an ampere, in other words, 
one ampere equals 1000 m.a. The micro- 
ampere is 1/1,000.000 part of an,ampere, 
or conversely 1,000,000 microamperes 
equal one ampere. 

The commonly used unit of resistance 
or opposition to current flow is the ohm, 
and this is usually represented in equa- 
tions by the letter R. As with the. volt 
and ampere, there is a definition for 
the ohm: An ohm is said to be that re- 
sistance possessed by a circuit which will 
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af one ampere of current to pass 
With an applied E.M,F. of one volt. 

As with voltage and current, the re- 
sistance of a material can be expressed 
in larger or smaller units than ohms. 
For instance, where the resistance is 
high, megohms (1,000,000 ohms) are used, 
Thus a 2,000,000 ohm resistor can more 
conveniently be ‘referred to as one hav- 
ing a resistarice of two megohms. 

Similarly, a 50,000 ohm resistor would 
be equal to 50,000 divided by 1,000,000, 
equals .05 megohm. 

At the other end of the scale is the 
microhm, which is equal to 1/1,000,000 
part of an ohm. This is not very often 
encountered in ordinary radio work. 


QHM'S LAW 


Probably the most important and fre- 
quently used mathematical relationship 
in radio is Ohm’s Law. This was formu- 
lated in 1827 by Georg Simon Ohm, and 
shows the relationship between current 
voltage and resistance in a radio or elec- 
trical circuit. 

To calculate the value of a bias re- 
sistor, to calculate the voltage drop 
lacross a resistor or to determine whether 
he measured current agrees with the 
esistance and voltage values shown on 
circuit diagram, the simple statement 
f Ohm’s Law must be known and 
nderstood. 

A thorough knowledge of Ohm’s Law 
s really the key to all problems involy- 
g current, voltage and resistance. 

By transposing the terms, Ohm’s Law 
ay be expressed in three different ways. 
e first is as follows:— 


which 

I equals the current in amperes, 

E equals the potential or EMF 
in volts, 

R equals the resistance in ohms. 


By means of this formula we can 
alculate the value of the current flow- 
g in any given circuit, provided that 
e know the resistance of the circuit 
nd the potential applied across it, 

If it is desired to have the value 
f the current in milliamps, then the 
ight hand side of the equation should 
multiplied by 1000, so that 


ROS (Wee lee 
= ye . 
which 


I equals the current in milliamps, 

E equals the potential or EMF in 
volts, 

R equals the resistance in ohms. 


Again, we have the formulae: 


i 
= £* rpobo0 v8 (3) 


which the units of current, potential 
nd resistance are respectively amps, 
olts and megohms. 


Similarly, we have: 
Ey 1,000 
R 1,000,000 
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TRY YOUR HAND 
AT THESE: 


- If 100 volts are applied to a circuit 
containing 500 ohms resistance, what 
current will flow in this circuit? 


. The current flow in a circuit is 50ma 
and the DC resistance is -200 ohms, 
what is the voltage? 


. The voltage drop across a 2 meqohm 
resistor is 100 volts, what is the current 
in this circuit? 

- What is the resistance of ¢ circuit when 
the applied voltage is 100 volts and 
the current flow 20 milliamperes? 


For the answer to these problems, 
turn to page 33, 


in which the units of current, potential 
and resistance are, respectively, milli- 
amps, volts and megohms. 


You will note that the basic formula 
has not been changed. All that has 
been done has been to multiply or divide 
by certain constants to allow for the 
different units of current, potential and 
resistance. 


SECOND FORM 


Now by transposing the symbols in 
formula (1) we obtain the second basic 
form, which, is: 


BWR Res ce Neer eB) 

With this formula we can calculate 
the unknown yoltages across a circuit 
by multiplying the “known current in 
amperes by the known resistance in 
ohms. Should the current be stated in 
milliamps, then the right hand must be 
divided by 1000, in which case we have 
the formula: 


7 30 ¢ 
B= “t000 

If the units of current, potential and 
resistance are respectively milliamps, 
volts and megohms, the. formula 
becomes: 


Bm TeRx 4,000 +++ (7) 


Series 
‘Resisronce 


Applied Potential 
or E.M.F, 


Ohm's law defines the relationship 
between the voltage, the current and the 
resistance in a circuit. If any two are 
known, the third can readily be found. 
With this circuit in mind, see if you can 
work out the problems given above. 


RADIO THEORY 
THIRD FORM 


The third and final basic form for- 


Ohm’s law is as given in formula (8). 
The units, as before, are amps, volts 
and ohms, 
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If the units concerned are milliamps, 
volts and ohms, the formula becomes: 


R ae ° BZ 4.000 e © © @ (9) 


If the units concerned are milliamps, 


‘volts and megohms, the formula 
becomes: 
R= w + et (10) 


x 1,000 
JUST TO MAKE SURE 


Just. in case you have not everything 
quite clear: Ohm’s Law defines the re- 
lationship between current, potential 
and resistance in a circuit. If any two 
of these are known, the third can he 
calculated, 


The three basic forms for Ohm’s Law 
are shown in equations (1), (5) and (8). 
These are arranged, respectively, with 
the current, the potential and the re- 
sistance as the unknown quantities, 

In all three of the basic formulae, the 
unitg of current, potential and resist- 
ance are respectively amps, volts and 
ohms. 

However, it is not always convenient 
to work with these units, and we often 
want to make calculations involving 
other larger or smaller units. The most 
important of these are the milliamp ana 
the megohm. 

Accordingly the basic formulae can be 
adapted by multiplying or dividing by 
the appropriate constants. This is pre- 
cisely what was done to derive the other 
equations listed, 


Still others can be derived for other 
units, but it is not practicable for us to 
list them all. 


GFTTING PRACTICE 


The importance of thoroughly under- 
standing this law cannot he too greatly 
stressed and, for that reason, we suggest 
that you set about making yourself 
thoroughly familiar with it. The basic 
forms, (1) (5) and (8), are the most 
important, since the other formulae can 
be derived by simply taking into account 
bi relative magnitude of the other 
units, 


Indeed, it would be an _ excellent 
scheme to work out just how these other 
formulae are derived, The unit conver- 
sion tables on the opposite page should 
be a help in this regard. When you are 
perfectly familiar with the various units 
and can interchange them without diffi- 
culty, set yourself a few problems for 
the sake of practice. 

You can easily check your answer by 
using one of the other formulae. 

The important point in all this is not 
merely to agree with the formulae and 
calculations, but to become so familiar 
with them that any associated problem 
Can be tackled without hesitation, 
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Cannon In Nose 


PRITAIN'S latest twin-engined fighter 
plane, the Westland Whirlwind, has 

four 20-millimetre cannon in its nose. 

A single-seater, it hag two 850 horse- 
power Rolls-Royce Peregrine engines, is 
22ft- long, 102ft. high, and has a wing- 
span of 45ft. $ 

The tail unit is of an unusual de- 
sign, with the planes placed well above 
the line of the fuselage, and set towards 
the top of the fin. 

Whirlwinds have been accompanying 
RAF bombers on long-range flights, 


* * * 


Plane Steals Pole-Top 


"THE American pilot of a Spitfire, who 

was over Northern France recently, 
brought home the top of a telegraph 
pole, a foot long, as a souvenir. 

He had dived to attack a goods train, 
and as he rose one wing of his machine 
hit the pole and a piece of it became 
wedged between a cannon and the 
wing. 4 

The nose of the Spitfire missed the 
pole by six inches. 

“Tam glad I didn’t hit the pole nose- 
on,” the pilot said. “Even a Spitfire 
van’t be expected to bring home the 
whole of the pole.” 


RADIO EQUIPMENT IN DOUGLAS B-19 


One might be excused for believing this to be the radio cabin of a ship. 
it is the radio and control cabin of the monster Douglas B-19 bomber. 
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Latest Fighter Has Four 


New British Tank 
"HE British ‘War. Minister, .Captain 
Margesson, has advised the House 
of Commons that British factories are 
working on the production of a tank 
still larger tian existing British types. 
He. added that they were also work- 
ing on an anti-tank gun of even higher 
penetrating power. 


NO NEW RADIOS IN U:S. — 
‘MANUFACTURE of radio sets and } 


gramophones for civilian use will cease 
in the United States on April 22. 
An order to this effect has been issued 
by the War Produétion Board. 
The entire facilities of the industry will 
be converted as quickly as possible to war 
production. 


New Australian Fighter- 
Bomber 


,OME experts believe that the new 
type of fighter-bomber being pro- 
duced in Australig might be an im- 
provement on types already in use over- 
seas. H 
-Tooling up for the manufacture of 
th2 new aircraft is progressing rapidly, 
and it would be in production as soon 
as possible, 


Actually, 

The picture 

gives some idea of the amount of valuable equipment which is installed in a modern 
bombing plane. 


Germany Short Of Woel 


A: jw woo] content in uniforms worn 

by captured Nazi soldiers indicates 
that stocks of wool Germany accumu- 
lated before the war, and those she has 
since looted from occupied countries, are 
running out. 

Analytical tests have shown that the 
average German uniform contains 35 
per cent. synthetic material and only 
65 per cent. wool. . 

* * 


Army Calls In Old 


German Guns 


({ERMAN field guns or howitzers of 
the last war have been impressed by 
the Australian Eastern Command. 


The guns must be forwarded to the 
Deputy Assistant Director of Ordnance 
Stores, Liverpool, within 14 days, 
Freight will be paid by the Army. 


Calibres of the guns required are: 77 
millimetre, 4.2, 5.9, and all anti-aircraft 
guns, 


A military spokesman said that the 
order did not indicate to what use the 
guns would be put. 

In New South Wales there are hun- 
dreds of captured guns, which have 
Stood fcr years in parks and school 
grounds, 

* * * 


Sub-Machine Guns 


HE Army Minister (Mr, Forde) has 

sighed orders for the immediate 
manufacture of Many thousands. of 
Owen sub-machine-guns for the Austra- 
lian Army, 


To increase production facilities, the 
Government has made plans to pro- 
duce more machine tools. 

Production of the Sten 9-millimetre 
sub-machine-gun in Australia is also 
being considered. 

Manufacture of the Sten gun would 
not interfere with plans for the Owen 
gun. It would serve as an auxiliary 
weapon to the Owen. It would use the 
same type ammunition. 

The Sten, which the British Army 
uses, weighs only 6lb. It can be as- 
sembled or dismantled in a few minutes. 

Issue of the Sten gun to the Austra- 
lian Army would mean that Australian 
troops would be equipped with three 
different types of sub-machine-guns— 
the Sten, the Owen, and the Thompson. 

* * * 


What’s This? 


"WHE German Navy is introducing a 
“new naval anti-aircraft’ unit,” ac- 
cording to a recent report from the Ger- 
Man radio. 
The “new unit” will be modifications 
of conventiona] destroyers and cruisers 
“to protect all naval formations.” 
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> 
Plane Tally Sets Record 


‘HE total of enemy planes destroyed 
by British forces in this war has 
passed the record of over 7900, estab- 
lished in the last war, according to the 
journa] “Aeroplane.” ; 
The British have so far shot down 
7928 planes with 21,630 personnel, 
Britain has lost 4220 planes 
12,013 personnel. 


and 


* * bg 


Bacteria Explode Oil 
Tanks 


METHOD of causing oil tanks to 

explode by placing bacteria in them 
was disclosed recently in New York, at 
the trial of six Germans charged with 
espionage. 


A Professor Jemima found, while con- © 


ducting research work with oil bac- 
teria, that certain bacteria placed in 
oil tanks produced methane gas, creat- 


ing pressure within the tank, and 
causing an explosion. 
* * * 


Canning Foods In Steel 


7ERY shortly, Britain’s canned foods 

will go into “battle-dress.” 

It is intended to use wrapperless steel 
cans, without the usual tin covering. 

Housewives will probably dislike the 
new containers, which look tarnished 
and rusty, but officials say that un- 
polished metal will not affect the quality 
of the food. 

The tin shortage is also likely to 
mean the end of toothpastes and other 
articles sold in tin tubes. Already sev- 
eral manufacturers are making only 
powdered and solid dentifrices. 


* * * 


Oil From Coal 


A CORRESPONDENT of the. British 
~~ united Press, on the German fron- 
tier, says that Germany is building 
further synthetic oil plants, the latest in 
Upper Silesia being capable of produc- 
ing 1,000,000 tons a year. 

After the outbreak of war with Russia 
German synthetic production of oil in- 
creased by 100,000 tons a month. 

Synthetic plants are at present con- 


suming one-third of Germany’s entire 


coal output. 
* * * 


Old Fire Enaines For 
Country 


LD fire engines, Out of commission 
for years, are being reconditioned 
for use in country centres. 

Modern engines, now in the country, 
will be brought to Sydney. 

This is part of a plan to cope with 
fires caused by enemy action. 

Many of the old engines have solid 
tyres, “gate change” gear levers, and 
upright steering columns. 

However, the old engines are in excel- 
lent working order. 
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planes reach their objective. 


FEATURE STORY 


EXTRA FUEL TANK FOR JAP FIGHTERS 


Japanese raid, . The soldiers standing nearby convey a good idea of its size. 


Not So Hot 


RITAIN, in common with the rest of 
Europe, is having its coldest winter 
for 50 years. 
Between January 1 and February 12, 
the temperature 20 times dropped below 
zero. Twice it was 10 degrees below. 


BRITISH PARATROOPS 
ATTACK FRENCH POST 


JBRITISH parachute troops have sensa- 

tionally and. successfully raided ‘an 
important radio location post'' on the 
north coast of France. 

A communique issued by the Admiralty, 
War Office and Air Ministry says the 
operation was undertaken by joint forces 
of the Navy, Army and RAF. | 

"The task was finished according to 
schedule. The parachute troops were sup- 
ported in the latter part of their task by 
the infantry, and. were brought back by 
the Royal Navy,'' says the communique. 

It is the first official news that the enemy 
is using radio location, the most advanced 
method of detecting aircraft. 


Nazis Build New Line 


2ECENTLY the’ German radio an- 
nounced that a new defence line, 
similar to the Siegfried Line, was being 
built on the northern coast of France. 
Already 135 miles have been com- 
pleted, with concrete emplacements and 
bomb-proof blockhouses. 


New British Battleships 


BRITAIN'S new 35,000-ton battleships, 
Anson and Howe, are expected to 
be ready for sea soon. g 
This is the interpretation placed, on 
the promise of “important naval rein- 
forcements” by the Prime Minister: (Mr. 
Churchill)’ in the Commons. 
The Anson and Howe, formerly known 


as the Jellicoe and Beatty, are the last 
of the five ships of the King George V. 


. Class laid down in 1937. 


They are sister ships of the Prince of 
Wales, which was sunk off Malaya on 
December 10. ; 


The first two ships of the chad, the 
King George V. and Duke of York, are 
now at sea, 


Each ship of the class has a comple- 
ment of 1500. They are slightly under 
740 feet long, and each carries four air- 
craft launched from one catapult. 


Armament is 10 guns of 14in., 16 of 
5.25in., four multiple pompoms, several 
smaller guns, but no torpedo tubes. 


The 14-inch guns are a new model, 
with an effective range greater than 
chat of the 15-inch guns mounted on 
earlier ships. 

The design of the King George V. 
class ships enhanced defence against 
air attack with an improved distribution 
of deck and side armor, and improved 
under-water protection. 

Unofficial reports give the weight. of 
armor as more than 14,000 tons, and 
the waterline thickness as 16 inches. 
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CONSTRUCTION 


A CATHODE-RAY 
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CONSTRUCTION. 


To those working with amplifiers and high-fidelity radio 


poses, and the result achieved is quite 
remarkable, considering that almost all 
parts used were standard radio parts, 
readily available from practically any 
radio shop. 


FEW SPECIAL COMPONENTS 


In a few places, where special parts 
were used in the original design, stand- 
ard radio parts may often be substituted. 
This may or may not have an effect on 
the ultimate performance of the appara- 
tus, However, it is advisable, where best 
performance is required, to cling to the 
parts specified, as the amount of money 
spent on these will certainly prove worth 
while, 

In the first article, it is planned to 
discuss the circuit without going into 
constructional details. The matter of 
construction will be discussed in another 
issue, 

The scope itself is designed around 
the type 902 Radiotron valve, which is, 
at present, readily available. The tube 
has a 2in. screen. Admittedly, 2in. is 
not a very big size, but there were sey- 
eral reasons to use this particular type. 

\ Firstly, at the 


receivers, there are few instruments as useful as a cathode-ray 

oscillograph. With such an instrument on hand, much of the 

usual guesswork is eliminated, and the engineer is able to 
actually see things taking place. 


N this series of articles, the 
writer plans to discuss, in con- 
siderable detail, the theory, the 
construction, and the application 
of a typical cathode-ray oscillo- 
graph. 


The articles have been prepared, not 
only for the benefit of those who may 
desire to build up an oscillograph, but 
also for those who are interested in the 
subject from a theoretical point of view 


Although, at first glance, a.cathode- 
ray oscillograph appears to be an ex- 
tremely complicated device, such is not 
the case. The circuit’ can be resolved 
{nto a number of separate units, whose 
function is not at all difficult to under- 
stand. 

Unfortunately, these instruments are 
not, as yet, widely used by Australian 
servicemen. This is not entirely due to 
their cost, since a usefu] oscillograph 
can be built up at a price not much in 
excess Of that of a good commercial 
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multimeter or modulated oscillator. 

It seems, rather, that the unique ver- 
satility and the extreme usefulness of 
a cathode-ray oscillograph has not yet 
been fully realised, 

In this series of articles, we hope to 
present sufficient information to permit 
any serviceman or advanced home- 
builder to build up for himself a satis- 
factory instrument. The design to be 
suzgested is not, in any way, infericr 
to commercial instruments. In actual 
fact, it includes a number of features 
not usually included in standard de- 
signs. 

The oscillograph or “scope” to be de- 
scribed was designed for certain pur- 


by 3 
R. Harant 


end 


time this oscillo- 
graph was design- 
ed, there were no 
larger tubes avail- 
able. Secondly, 
the price of the 
3in, tube was 
much higher than 
the advantage of 
the larger screen 
would justify. 

Another reas 
was that, for the 902, a high ‘pete 
supply of 580 volts is ample. This makes 
it possible to use standard radio parts 
instead of costly high voltage condensers 
and transformers, 

As a matter of fact, it shoula ad 
sible, by sacrificing some ci Gnd gi 
the image, to use even an ordinary small 
power transformer. A special power sup- 
ply circuit is provided, showing how 
such a transformer can be used, 


PLENTY OF ROOM ON CHASSIS 


One last reason for using the Radio- 
tron 902 is that it allows the unit to be 
made much lighter, so that it is a bet- 
ter proposition for service work, 


It may be worth mentioning that the 
size of the chassis is sufficient to ac- 
commodate the type 906 tube, which 
has a 3in. screen. We heard just re- 
cently that this type is now available 
again at a very much cheaper price 
and it may be of interest to some of our 
readers to know how much extra work 
and expense is entailed in building an 
‘oscillograph incorporating the 3in. tube. 

For these readers we shall probably 
add a few extra notes in the constrie- 
tional article. Voltages for the 906 
come pretty close to the 1000 
and, naturally, standard radio parts 
are right out of the question, as far as 


Figure |. Here is the 
two-inch cathode-ray 
oscillograph to which 
particular reference is 
made in this article. 
The complete circuit 
diagram is given else- 
where. Full construc- 
tional data will appear 
in the next issue. 
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Figure 2. 


the power supply for the cathode ray 
tube is concerned. 

The complete circuit diagram for 
the oscillograph is shown. At first 
glance it may appear to be rather com- 
plicated but we will proceed to discuss 
the various portions of the circuit in 
turn. 


THE C.R. TUBE 


Obviously, the first item to be dis- 
cussed is the cathode ray tube itself. 
This contains certain electrodes identi- 
cal to those of an ordinary radio valve, 
together with a number of other special 
electrodes. First of all there is the 
cathode which initiates the electron 
stream. This is heated in the usual 
manner by means of a heater. 


In most cathode ray tubes, one side 
of the filament is connected to the 
cathode, so avoiding the chance some- 
body connecting the filament to earth 
and the cathode to B-. This would 
create a potential difference, in the case 

,of the 902 of something like 500 volts 
between the two electrodes. This 
would almost certainly cause trouble. 


INTENSITY CONTROL 


. The next element in the tube is the 
control grid. By varying the potential 
on the control grid with respect to 
cathode, we can vary the number and 
the speed of the electrons leaving the 
cathode. This, in turn, determines the 
number of electrons hitting the screen 
of the tube. The more electrons to 
strike the screen, the brighter the image 
becomes, so that variation of the bias 
alters the intensity of the image on 
the screen. 7 

On leaving the cathode, the electrons 
do not follow a precise path but tend 
to spread out in much the same way as 
beams of light from a candle or other 
light source. 

By enclosing the source of light in a 
suitable container, it “is possible . to 
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THE OPERATING PRI 


The Radiotron 902 cathode-ray tube is excellent for a small oscillograph. 
does not require unduly high operating voltages. 
designed for. electrostatic deflection. 


direct the beams in a certain general 
direction. However, if we want a con- 
centrated beam of light, it is essential 
to employ a system of glass lenses. 


CONCENTRATING THE BEAM 


In a cathode ray tube, it is neces- 
sary to have a concentrated beam of 
electrons, which, on striking the special 
screen, will cause it.to glow at a single 
spot. To achieve the necessary. con- 
centration of electrons, it is necessary 
to have a system of rings and tubes at 
various potentials, which have much 
the same effect on the electron stream 
as glass lenses on light rays. 


The cathode itself is enclosed in a 
cylinder which is so arranged that the 
electrons can only travel in the general 
direction of the screen and past the 
control grid. The purpose of the latter 
has already been outlined. 

The flight of electrons is subject to 
influence either by electro-static or 
electro-magnetic fields. In the major- 
ity of cathode-ray tubes electro-static 
fields are used to concentrate the elec- 
trons into a definite beam, which causes 


CONSTRUCTION 


NCIPLES EXPLAINED 


It is economical as regards cost and space, and 
For all that, the image is sufficiently large and clear for most purposes, It is 


a single spot. of light where it strikes 
the fluorescent screen. 

In actual practice the electro-static 
fields are obtained .from a system of 
metallic rings and tubes placed around 
the path of the electrons and maintain- 
ed at suitable potentials. The rings 
and plates are so placed that they do 
not collect electrons but merely accel- 
erate and control their flight, 


FOCUS CONTROL 


The actual details of these directing 
electrodes and the potentials at which 
they operate naturally vary with the 
particular tube type. It is usual to 
have the potential on at least one elec- 
trode variable, so that it can be ad- 
justed for the best concentration of the 
electron beams. This control is known 
as the “focus” control. 

The complete assembly of electrodes 
for producing the electrons and focus- 
ing them into a beam is commonly 
known as the “electron gun.” With- 


out elaborating on it, the name is quite 
expressive, 


SCHEMATIC ARRANGEMENT OF ELECTRODES IN A 
CATHODE-RAY TUBE OF THE ELECTROSTATIC~DEFLECTION TYPE 


Figure 3. Depicting the arrangement of the electrodes in a typical large cathode-ray 


tube, designed for electrostatic deflection. 


The key to the letters is as follows: (E) 


glass envelope, AK) cathode, (G) grid | for intensity control, (H) electrode for 
accelerating the electrons, (F) focusing electrode, (A) high voltage anode, (B) and 


(C) deflector plates and (S) the fluorescent screen. 


In the case of the 902, two of 


the deflector plates are conmected internally to the high voltage electrode, the other 
two being brought out to pins on the base, 
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Figure 4. Here is the complete circuit diagram for the Two-inch Cathode-Ray Oscillograph. 
circuit are discussed separately and in detail. 
required by those having sufficient knowledge to work directly ftom a schematic circuit diagram. 
the unmarked condenser alongside RI3 should not appear im the circuit. 


Ri 
R2 


NSTRUCTION 


~ RESISTORS 


10,000 ohm 2 watt resistor. 
15,000 ohm 2 watt resistor. 
5000 ohm | watt resistor. 

15,000 ohm 2 watt resistor. 


600 ohm | watt (wire wound). 


50,000 ohm | watt resistor. 
50,000 ohm | watt resistor. 
25,000 ohm potentiometer. 
15,000 ohm $ watt resistor. 
| megohm potentiometer. 
250,000 ohm_ potentiometer. 
25,000 ohm 4 watt resistor. 
500 ohm | watt resistor. 
250,000 ohm | watt resistor. 
| megohm potentiometer. 

1 megohm 4 watt resistor. 
100,000 ohm | watt resistor. 
100,000 ohm | watt resistor. 
1 megohm potentiometer. 
"| megohm potentiometer, 
250,000 ohm + watt resistor. 


250,000 ohm + watt resistor. 


1000 ohm 1 watt resistor. 
1000 ohm 1 watt resistor. 
1 megohm 4 watt resistor. 
2 megohm 4 watt resistor. 
2 megohm 4 watt resistor. 
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COMPLETE LIST OF PARTS AND KEY TO 
CIRCUIT VALUES 


R28 | megohm potentiometer. 

R29. | megohm potentiometer, 

R30 25,000 ohm 4 watt resistor. 
CONDENSERS 

Cl 0.0008 mfd mica condenser. 

C2 0.002 mfd mica condenser. 

C3 0.005 mfd mica condenser.: 

C4 0.015 mfd mica condenser. 

C5 0.05 mfd paper condenser. 600PV. 
Cé 0.15 mfd paper condenser. 600PV. 
C7 0.5 mfd paper condenser., 600 PV. 
C8 0.001 mfd mica condenser. 

C9 8 mfd dry electrolytic con., 600 PV. 
ClO 8 mfd dry electrolytic con., 600 PY. 
Cll 8 mfd dry electrolytic con., 600 PY. 
Ci2 8 mfd dry electrolytic com, 600 PY. 
Ci3 0.1 mfd 400 V paper con. 

C14 0.1 mfd 400 V paper con. 
~CI5 0.1 mfd 600 V paper con. 

Cl6- 0:25 mfd 400 V paper con. 

Cl7 0.25 mfd 400.V paper con. 

Ci8 0.25 mfd 600 V paper con. 

CI? 0.25 mfd 600 V paper con. 

C20 0.25 mfd 400 V paper con. 

C21 0,25 mfd 400 V paper con. 

C22 0.003 mfd mica con, 

C23 


0.003 mfd mica con. 


: : ¢ 
* COMPLETE SCHEMATIC CIRCUIT DIAGRAM x 


C24 25 mfd 40 PV electrolytic con. 
C25 0.25 mfd 600 V paper con. 


C26 0.1. mfd 400 V paper con. 


C27 0.1 mfd 400 V paper con. 
C28 .0.25 mfd 400 V paper con. 


C29 0.0005 mfd mica con. 


VALVES . 
Vi "80 valve. 
V2 ‘80 valve. 


V3 884 valve. 

V4 6J7G valve, 

V5 6J7G valve. 

OTHER COMPONENTS 
L 30 Henry 15 ma choke, 


Tr Transformer as specified in text. 


SS! SPDT semi-rotary switch. 
$2. SPDT semi-rotary switch. 
$3 12-position rotary switch. 
6 terminals, 

2 terminal strips for mounting. 
I} black pointer knobs. 

2 4-pin valve sockets. 

4 octal valve sockets. 

| special chassis. 


Solder, solder lugs, tin. bolts and nuts, 
mains ‘cord, hook-up wire, bus bar. 
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In the text, the various sections of the 
A wiring diagram. is not given, since an instrument such as this is usually only 
There is one slight error in that 


y Obviously, a stationary spot on the 
Screen serves no useful purpose. We 
must haye a means of inducing it to 
move about in sympathy with certain 
external applied voltages and/or cur- 
rents. a 


DEFLECTING THE ELECTRON 
BEAM 


As stated earlier, electrons are sub- 
ject to influence by electro-magnetic 
or electro static fields. Thus, by creat- 
ing electro-magnetic or electro-static 
fields in the immediate vicinity of the 
electron beam, it is pOssible to defiect 
it in various directions. 

With some cathode-ray tubes, the de- 
sired result is achieved by arranging 
coils around the neck of the tube and 
passing through the coils current from 


the circuits whose behavior is to be 
observed. This is electro-magnetic 
deflection. 


The majority of cathode-ray oscillo- 
graphs for service or general laboratory 
work utilise the other principle of 
electro-static deflection. The 902 tubé 
is especially designed for this type of 
deflection. Some cathode ray tubes are 
designed to allow electro-static deflection 
in one direction and electro-magnetic 
deflection in the other. ig 

In the 902 and similar tubes, two pairs 
of deflection plates are arranged at 
right angles to one another just beyond 
the electron gun: When all the plates 
are’ at the same potential, the effect 
on the beam is nil. However,’ if the 
potentials between opposite plates differ, 
the beam will be defiecteq and will no 
longer hit the screen at the same spot. 

The higher the potential difference 
between opposite plates, the further the 
spot will be removed from its previous 
position. If we apply’a DC voltage 
between one pair of plates, the spot 
will jump to one particular position 
and stay there. 

On the other hand, as soon as we 
apply an A-C potential, the spot will no 
longer remain stationary, but will con- 
tinually change its position according 
to the instantaneous value of the A-C 
potential. Instead of a spot, a line 
will now appear on the screen if the 
frequency exceeds about 16 c/sec. ‘Fhe 
human eye fails to follow the move- 
ments of the spot at higher frequencies 
than this. 


VERTICAL AND HORIZONTAL 


DEFLECTION 


Both pairs of plates can affect the 
beam simultaneously. While one pair 
defiects the beam vertically, the other 
pair work horizontally from left to 
right. As the two are quite independ- 
ent one from the other, the spot can 
be directed to any position on the screen 
of the tube. 

In the 902 and similar tubes one of 
each pair of deflector plates is con- 
nected internally to the high voltage 
electrode. To maintain the beam in 
a central position, it is therefore neces- 
sary to have the opposite deflector plates 


at the same potential as the high volt- 


age electrode. 

To deflect the beam the potential of 
the independent deflector plates must 
be varied about this initial potential. 
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The implications of this will be appar- 
ent later, 

On these principles is the functioning 
of the oscillograph based. The usual 
procedure is, to impress the voltage to 
be examined on one pair of plates, gen- 
erally the vertical ones, and on the 
other pair we put the so-calleq scan- 
ning voltage, sometimes referred to as 
the linear sweep voltage. 

This voltage is generally produced 
inside the oscillograph for greater con- 
venience. The sweep voltage is a very 
complex form of oscillation and is gen- 
erated by a “saw-tooth” oscillator. 

The “saw-tooth” oscillator, as the 
name suggests, produces a voltage which 
rises gradually, in a linear fashion, and 
then falls off almost momentarily, 
This voltage, applied to the horizontal 
deflection plates in our CR tube, causes 
the beam to travel comparatively slowly 
from left to the right, but to jump back 
almost in an instant, as soon as the 
cycle is finished. 

If there were no voltage on’ the ver- 


Greatly magnified cross-section of finished 
IRC Type BT Insulated Resistor, showing 
the unique internal construction. Element 
is completely sealed by moulded, insulating 
phenolic. Leads anchored : 
_ inside insulation cannot 
“turn or pull loose. 


CONSTRUCTION 


tical deflection plates, a single line 
would be traced, which should be ap- 
proximately across the middle of the 
screen. As soon as a DC voltage is ap- 
plied to the vertical deflection plates as 
well, the line will no longer remain in 
the middle of the tube, but it will jump up 
or down, according to the voltage ap- 
plied. 


TRACING A SINE WAVE 


If an alternating voltage is applied 
to the vertical deflection plates, the 
image obtained will show the familiar 
Sine wave. How this comes about ‘is 
not difficult to understand. Assume 
that the sweep and alternating voltage 
have the same” frequency. 


With the spot just commen¢ing to 
move from left to right, the instan- . 
taneous voltage on the vertical plates 
is at zero potential. As the spot travels 
across the screen in a horizontal direc- 
tion, the voltage on the vertical pair 
rises, to reach a maximum position after 


INSULATION os sccw 


Is only Part of the Story 


. SOLE AGENTS Fo 


6 


BRADBURY 


The IRC Insulated Resistor was designed from the 
ground. up for what it is — an integral, scientifically 
constructed unit offering a new and distinctly different 
approach to resistance engineering problems, 

IRC resistor insulation did not come in the nature of 
an afterthought. It did not come as something added 
to an old and possibly outmoded type of resistor 
construction. : 

IRC insulation is far more than an insulator. It assures 
humidity characteristics hitherto unobtained. It facilitates 
rapid, low cost resistor manufacture. It anchors the leads. 
It seals the unit from end to end, Above all, it simplifies 
and modernises the use of an exclusive resistance 
principle that has proved its superiority since the early 
days of Radio — the famous filament type of resistance 
element. . 

Insulation is highly important in itself, to be sure. But 
it is only part of the story. Not this protection BUT 
WHAT IT PROTECTS is the final determining factor of 
quality — and here IRC Insulated Resistor construction 
reigns supreme, 


AUSTRALIA; 


Wm. J.McLELLAN &CO. 


HOUSE, 


55-YORK STREET. SYDNEY. 
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CONSTRUCTION 
HERE IS THE POWER SUPPLY CIRCUIT 


Figure 5. 


Here is the power supply circuit. 
conventional, 
an output voltage of plus 450 volts for the amplifiers and for the sweep oscillator 
circuit. The lower valve operates as a half-wave rectifier, employs a simple capacitance 
filter and delivers an output voltage of minus 580 volts for the cathode-ray tube. 


The upper portion of the circuit is quite 


I+ utilises a full-wave rectifier, a conventional filter system, and delivers 


one quarter of the screen has been tra- has been redrawn in a separate diagram 


versed, ; 

During the next quarter, the spot still 
moving to the right, the voltage under 
examination (vertica] plates) decreases, 
to reach the zero line again. Now the 
voltage changes polarity. which means 
that it will continue below the zero line 
to reach a maximum at three-quarters 
across the screen. 


TIME-BASE FREQUENCY 


During the last quarter of the journey 
across, the voltage falls again in its ab- 
solute value, and approaches zero, which 
it finally reaches just when the hori- 
zontal sweep has finished. The spot now 
flicks back across the screen, and the 
whole process is repeated again and 
again until interrupted. 

Jt is obvious, that such a simple curve 
appears.on the screen only if the time- 
pase frequency and the frequency to be 
observed are exactly the same, that is, 
if perfect synchronism exists, as it is 
called. 

If the sweep voltage is a submultiple 
of the phenomenon under observation, 
more than one wave will appear on the 
screen. For sweep frequencies which 
bear no simple relationship to the fre- 
quency on the vertical plates, the pat- 
tern will be much more complicated. 
An attempt will be made to interpret 
several patterns on the screen in a sub- 
sequent article. 


“THE POWER SUPPLY 


It now remains to examine in detail 
the complete circuit and to resolve it 
into its several units, 

In. the upper left-hand corner of the 
main circuit diagram is the power sup- 
ply unit. To make things clearer, this 


PAGE TWENTY-SIX 


and disentangled from the rest of the 
circuit. 

It will be seen that the transformer 
specified is a special one, having two 5.0 
volt windings, two 6.3 volt windings, and 
a special high voltage secondary wind- 
ing, with four terminals. There are two 
rectifier valves. The reason for this will 
be apparent presently. 

For the sake of those who may desire 
to make use of a standard type of trans- 
former, an alternative circuit arrange- 
ment is shown. The standard trans- 
former will certainly allow results to be 
achieved, but there are certain objec- 
tions to its use. 

The power supply in a cathode-ray 
oscillograph has to supply voltage for 


This gives you some idea of 
the appearance of a single sine wave on 
the screen of a cathode-ray tube, In the 


Figure 6. 


case of the 902 the trace is green. The 

fine lines have simply been drawn in to 

divide the screen into equal segments for 
purposes of comparison. 


the cathode-ray tube itself and for tne 
voltage amplifier and the sweep-oscilla- 
tor circuit. 


For the sake of convenience. and 
safety, the deflection plates of the CR 
tube must be maintained at or near 
earth potential. The only way this can 
be accomplished is to have the cathode 
of the CR tube negative with respect to 
earth by an amount equal to the supply 
voltage. 


POSITIVE AND NEGATIVE 


4 


SUPPLY VOLTAGES 


This means, in turn, that the power 
supply has to be arranged so that it will 
deliver a voltage approaching 600 volts, 
with the positive side of the supply at 
earth potential. This is just the reverse 
of ordinary receiver and amplifier prac- 
tice, where the negative side of the sup- 
ply iF at earth potential. 


. The use of the same supply for the 
voltage amplifiers and for the sweep 
oscillator would be inconvenient, and it 
is desirable to have a separate supply for 
these units, with the negative terminal 
at earth potential, in the usual way. 


This means that the power supply 
must be arranged to provide supply 
voltages both positive and negative with 
respect to earth. The desired result is 
usually achieved by using a power 
transformér with a single high tension 
winding and two distinct rectifier valves. 


POSITIVE SUPPLY 


If we look at the diagram, wé find that 
the top part of the circuit is quite a 
standard arrangement, Equal a-c volt- 
ages are fed to the two plates of a full 
wave rectifier, which happens to be type 
80 in this case. The centre-tap of the 
high voltage winding is connected to 
earth, and forms the negative terminal 
of the d-c output. 

The rectified positive pulses are taken 
from the cathode or filament of the rec- 
tifier. and, after smoothing by a conven- 
tional condenser-choke-condenser filter, 
we have a smooth d-c supply of about 
450 volts, 

This sounds rather high for the nlate 
supply of the amplifier valves, but we 
must remember that they are resistance 
coupled and there is a considerable 
voltage drop across the plate load re- 
sistors. 

The interesting part of the power sup- 
ply circuit is the lower portion. supply- 
ing the voltage to the CR tube. The 
two plates of the lower rectifier are con- 
nected together. so that it operates as a 
half-wave rectifier. 


NEGATIVE SUPPLY 

Moreover, the filament is tied to one 
side of the high tension winding, the 
output to the filter being taken from 
the plates. You will see that the lower 
rectifier will only conduct during_por- 
tion of the alternate half cycles when 
the filamént is swung negative with 
respect to earth. 

When the rectifier conducts, the con- 
denser network Cll and C12 is charged 
almost to the peak value of thé a-c 
input voltage. The end of the network 
joined to the plates is negative with re- 
spect to earth. 


RADIO AND HOBBIES FOR APRIL 


CONSTRUCTION 


For best results with the 902 CR tube, 

é want a high tension supply voltage 
approaching 600 volts. If we had a sec- 
ondary voltage of only 375 volts,’ the 
d-c output voltage would only be about 
500 volts. In order to improve mat- 
ters, the special transformer had extra 
turns on one side of the secondary, al- 
lowing the lower rectifier to deliver the 
desired voltage. 

Of course, the transformer could have 
a secondary voltage of 475 volts per 
side, but steps would then have .to be 
taken to reduce the output voltage from 
the upper rectifier. This would be a 
nuisance, ahd the extra wire on the 
transformer would have served no use- 
ful purpose but would only have com- 
plicated the design. 


CURRENT DRAIN LOW 


The current drain of the CR tube is 
So low that the extra load on one-half 
of the secondary winding can be ne- 
glected. Furthermore, the low current 
drain allows us to obtain adequate fil- 
tering with nothing more than a single 
condenser network across the output of 
the rectifier. 

Two condensers in series were used 
in this position for the very simple 
reason that a single condenser capable 
of withstanding the hecessary voltage 
is not readily available, 

In the original oscillograph, tubular 
electrolytic condensers were used’ in this 
position. The use of wet can-type con- 
densers is not recommended. Both cans 
would need to be well insulated from 
earth and there would be a distinct a 
danger of receiving a nasty shock if the ‘ ; 
can and chassis were touched simultan- : , 
eously. 

There did not appear to be any ne- 
cessity for connecting bleed resistors 
across the two condensers. It was found 


meet the exacting 
that, after a few minutes of operation, e * 
the gwo condensers adjusted themselves needs of communication 
so that the voltage across them was prac- 


tically equal. However, it is wise to for Mobile Units... 
use two condensers of the same make, oe 


and, of course, of the same capacitance. 
Across the output from each rectifier 


Wireless alone can 


system is a divider network to supply 
intermediate voltages where necessary 
and to act as a bleed. 


ALTERNATIVE CIRCUIT 


INSTANT « CONSTANT 
CERTAIN 


AUSTRALIAN -MADE 


An alternative circuit diagram is also 
shown, using an ordinary receiver-type 
transformer. Many of these transform- 
ers have only a single 6.3 volt winding. 


* 
one 5.0 volt winding, and a high tension 


RADIO VALVES 
winding delivering about 385 volts either : 


side of the centre-tap. Therefore, the 
exact circuit previously specified is out 
of the question. 

The function of the circuit, of course, 
remains the same, since the require- 
ments of the oscillograph are unaltered. 

For a start, there is only one 5.0 volt 


STANDARD TO ARMY TRANSMITTERS & RECEIVERS — 


winding, so that it is no longer. practic- Australian General Electric | 
able to use two type 80 rectifiers. How- ERE ) 
Se Racine PEL OF Teneinet: SYDNEY, MELBOURNE, BRISBANE, HOLD ALL YOU HAVE- 
having a 6.3 volt heater rating, namely, Goa ipe ik OSART. BUY ALL YOUCAN... 7 
the 6X5-GT. This can be substituted ; i; "WAR SAVINGS | 
for one of the 80 rectifiers. Ig ° ( ° ) Vail 

The inculation between the neater) Amalgamated Wireless (A’sia) Ltd.  Sypitungeniss 
and the cathode of the 6X5-GT is sup- SYDNEY, MELBOURNE, 


osed to withstand a voltage of 450 f a , | 
hat, at a pinch, the same a a | 
gamete ucla can ie used for the | Advertisemént of Amalgamated. Wireless Valve Co. Pty. Ltd, ! 
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CONSTRUCTION 


ALTERNATIVE POWER SUPPLY CIRCUIT 


Figure 7. If it is found impossible to obtaim a power transformer to the recommended 


specifications, a standard receiver-type transformer can be pressed into service. 
results may not be quite as good, for reasons explained in the text. 


The 
Note that a 


separate filament transformer, with well insulated windings, is used for the cathode 


of the CR tube. 


filament of the rectifier and the fila- 
ments of the voltage amplifiers. If the 
transformer happens to have two separ- 
ate 6.3 volt filament windings, so much 
the better. The two windings can be 
used for the separate heaters. 

For the heater of the CR tube, it is 
‘ necessary to obtain a separate 6.3 volt 
- transformer, which will need to be able 
to withstand the necessary d-c poten- 
tials -between the windings. 


VOLTAGE RATHER LOW 


. The d-c ‘output voltage using a 385 

volt transformer is lower than the de- 
sirable figure. and a sharper image is to 
be had when using a transformer deli- 
vering a higher voltage. At the same 
time, this would result in an unneces- 
sarily high voltage from the other rec- 
tifier. However, this can readily be re- 
duced by including a dropping resistor, 
Rd, in the position shown (Figure 7). 

The exact value would have to be de- 
termined experimentally. It would need 
to be adjusted so that the voltage across 
the second electrolytic condenser C10 
was about 450 volts. 


FLUX DENSITY 


Before concluding the description of 
the power supply unit, there is one other 
point worthy of special mention. Stan- 


dard power transformers for radio re-. 


ceivers are designed on a basis of a 
flux density of from 10,000 to 12,000 
lines per square centimetre. 

This is far higher than is desirable 
with laboratory equipment of this type. 
It is advisable for a cathode-ray os- 
cillograph not to go higher than about 
7000 to 8000 lines per square centimetre. 
When ordering a special transformer, 
it is well to mention this point. Also 
ask for electrostatic shields between the 
primary and the secondary windings. 
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If you can possibly manage to do so, 
obtain a power transformer designed for 
the purpose, An ordinary transformer 
will allow some results to be obtained, 
but it can prove a source of trouble. 

It may be helpful in very severe cases 
of hum, to mount the transformer ver- 
tically instead of flush on to the chas- 
sis. This greatly reduces the eddy cur- 
rent effects which are quite likely to 
appear with poor transformers. 


Finally, it shall be mentioned that the 


Infern. Sweep 


Figure 8. 
over 100 volts is required. This voltage is not readily available from the sweep oscillator, 


nor is it always available from the circuit under examination. 


choke used for the filter circuit in tht’ 
voltage amplifier stages is a standard 
30 henry, 15mA choke. If possible, it 
should be of shielded construction. A 
poorly-shielded choke can cause a lot 
of trouble, sometimes very difficult to 
find. 

It is advisable to mount the choke- 
core at right angles to the core of the 
transformer in order to avoid hum- 
pick-up due to magnetic induction. It 
is often a good idea, especially if a 
shielded choke cannot be obtained, to 
mount the choke under the chassis, pro- 
vided there is sufficient room. 


DEFLECTION AMPLIFIERS 


Having considered the CR tube itself 
and the power supply equipment, we can 
pass on to a discussion of the deflection 
amplifiers. First, let us consider why 
defiection amplifiers are necessary. 

According to the data supplied with 
the 902 tube, the deflection sensitivity, 
with a high tension voltage of 600 volts, 
is 0.19 and 0.22 mm. per volt respec- 
tively, for the two sets of deflector 
plates. The higher figure of sensitivity 
is for the pair of plates situated nearer 
the “gun.” : 

This means that a potential difference 
of one volt between opposite plates will 
cause the spot to be deflected by either 
0.19 or 0.22 millimetre, depending on 
which pair of plates is concerned. 


DEFLECTION VOLTAGE 


To shift the spot from its normal 
position in the centre of the screen to 
the extreme edge would represent a de- 
fiection of about 25 millimetres. A simple 
calculation shows us that this would 
represent a deflection voltage of 25 
divided by 0.19 equals 132 volts. For 
the other plates, the figure would be 
113.5 volts. 

Such a deflection voltage is not read- 
ily available from the sweep oscillator. 


To deflect the spot right across the screen, a deflection voltage ot well 


Hence the need for 


deflection amplifiers. Note that the circuit is basically the same as a pentode voltage 
amplifier in an ordimary receiver or amplifier. 
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@, Nor it is desirable to limit the use of 
‘the oscillograph to the observation of 


input sources capable of delivering up- hehe : 
- wards of 100 volts. On the contrary, et. 
the oscillograph is most frequently used : ; 


for the observation of very small volt- 
ages. 

To overcome this difficulty it is neces- 
sary to include amplifiers to step up the 
small input voltages sufficiently to give 
a reasonable deflection of the spot. One 
of the amplifiers can also serve to am- 
py the output from the sweep oscil- 
ator. 


INPUT CAPACITANCE 


For the sake of clarity we have re- 
drawn one of the amplifier circuits. 
There are definite reasons for choosing 
pentode valves. Consider first the input 
circuit with the volume control R19. In 
parallel with R19 is the input capacit- 
ance of the amplifier valve. This capa- 
citance may cause a certain amount of 
frequency discrimination. sf 

The effect is negligible with the volume 
control turned well towards the “oft” 
position. In this case the input capa- 
citance is shunted by a comparatively 
low resistance, which minimises the fre- 
quency discrimination. 


When the control is full on, or nearly 
so, the valve input capacitance is vir- 
tually in parallel with the input source. 
This may cause trouble, although it will 
be unimportant if the input source is of 
low impedance or if the input source 
itself has considerable parallel capacit- 
ance, 


TRIODES AND PENTODES 


The greatest difficulty is likely to 
occur at medium settings of the control 
where there is considerable resistance in 
series with the grid circuit and con- 
siderable resistance between the grid 
and earth. 


As this input capacitance, with triode a SE RVING you 
valves, can rise to as much as 100 mmf., : 


due to “Miller” effect, the attenuation r) 

can become quite considerable. By 

using a pentode valve, the input capa- SHY ff 
citance can be kept as low as 0.01 ’ e 


ah 


mmf.! 

One warning! Do not use shielded : HE majority of our Male Staff— 
leads inside the oscillograph! There including the Country Travellers — 
should be no need to do so if the in- have been on Military Service for 


quite a while. They serve you still... 
though in a different way. Naturally we 
cannot now keep as close a personal 
contact with our clientele, as in the past. 


strument is carefully built. There should 
be no grid hum, nor should the defiec- 
tion plate leads pick up hum. If the 


spot is blurred, due to hum pickup, it You will help the War Effort, help your- 

is most likely the result of magnetic self and do us a favour by mailing your 

fields. otders to us. They will receive the 
—- usual prompt attention, 

HIGHER GAIN 


A second reason for using pentodes i | iM 
is that they permit higher stage gain 


to be achieved. This high stage gain is 


often useful. For example, with the 
shift adjusted to bring the zero line to 
the very bottom of the screen, the ad- e 


ditional gain allows one to spread the 


tops of the waves right over the screen PTY. LTD. 

without undue distortion. SYDNEY. Sur. Cl arence an id Drait Su, 
The usual: cathode bypass condensers next Town Ha ines 

are omitted. This introduces a certain el ae ae Darby 

amount of negative current feedback WOLLONGONG saab oe ae 

at audio and supersonic frequencies, Woll. 681 

which is useful in maintaining more : : 

or less ‘constant the amplification at ¥ 3 


different frequencies, 
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SUPERTESTER 
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and condenser test chart . . . entirely new 
to Australia, All the data you require 
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v3 
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Apart from this, the circuit is more 
or less conventional. The plate load re- 
sistance is 10.00 ohms. The screens 
are supplied from a tapping on the volt- 
age divider network and through a suit- 
able dropping resistor R, which limits 
the current and serves to decouple the 
screen circuit. ‘The screens are by-~ 
passed to earth. 


DECOUPLING UNNECESSARY 


In; the original oscillograph, it was 
not found necessary to individually de- 
couple the plate supplies of the. two 
6J7-G valves, as there was no trace of 
troublesome synchronisation effects. 
However, in other cases it may be found 
desirable. 

The amplifiers are connected through 
large coupling condensers to one of each 
pair of deflector plates. The remaining 
deflector plate in each pair is connected 
within the tube to the high voltage 
electrode. 

For the sake of safety and conven- 
jence, there is quite a point in having 
the deflector plates at or near earth 
potential. Since two of the deflector 
plates are already connected within the 
tube to the high voltage electrode, we 
have no option but to earth this elec- 
trode and maintain the cathode at a 
high negative potential with respect to 
earth. Hence the need for a special 
power supply circuit, 

Since the deflector plates are at or 
near earth potential, they can be safely 
brought out to terminals without the 
danger of the operator receiving a shock. 


SPOT SHIFTING 


In actual fact, the deflector plates 
ean be brought out to terminals on the 
back of the oscillograph for direct con- 
nection to an external circuit. This 
avoids difficulties as a result of circuit 
capacitances. 

It often happens that, as a result of 
inaccuracies in the construction of the 
CR tube, the spot does not strike the 
exact centre of the screen, despite the 
fact that all deflector plates may be at 
earth potential. This is often undesir- 


adjusting the initial position of the spot. 

On the other hand, if it is desired to 
examine in detail a certain portion of 
a wave, it is handy to be able to shift 
the initial position of the spot in order 
to have the particular portion of the 
wave well spread over the centre of the 
screen. 

The desired result may be attained by 
returning .the two independent deflector 
plates, not to earth, but to points in the 
circuit whose potential can be varied 
above and bélow earth potential. 


TWO CONTROLS 


In this oscillograph, the two deflector 
plates are connected to the moving arms 
of two separate potentiometers. . The 
outer terminals of wach of the potentio- 
meters are connected to points in the 
circuit plus 160 volts and minus 160 
volts with respect to earth. 

Thus, by rotating the potentiometer 
controls, the potential of the respective 
deflector plates may be varied within 
the limits of from plus 160 volts to 
minus 160 volts with respect to earth. 

This means that the spot may be 
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able, and it is handy to have a means of . 


TIME-BASE OR SWEEP 


CONSTRUCTION 
OSCILLATOR CIRCUIT 


Figure 9. 


are fed to the grid by way of the network 


Showing the essential details of the timebase or sweep oscillator circuit. 
The condenser © is charged through the resistor R and discharged by the gaseous 
valve. The frequency with which this operation occurs is governed by the values of 
C and’R, which can both be varied in the finished oscillograph. Synchronisation pulses 


RIt amd R12. The output voltage is taken 


from the plate circuit by way of the coupling condenser Cc. 


shifted in any direction by suitable 
manipulation of the controls. In fact, 
if the controls are turned to their limits, 
the spot will be shifted off the screen 
altogether! 

The voltages for the two spot shift 
potentiometers are obtained from suit- 
able points on the two divider networks. 

In the original oscillograph, the shift 
controls were two, odd potentiometers 
originally designed as mixer controls. 
They were centre-tapped and had a re- 
sistance of 1,0 megohm either side of the 
centre-tap. The law was rather more 
linear than logarithmic, which was an 
advantage. 

However, ordinary 1.0 mégohm poten- 
tiometers can quite well be pressed into 
service. The current flowing will be 0.3 
milliamp. and the dissipation 0.1 watt, 


THE SWEEP OSCILLATOR 


The last important item to be con- 
sidered is the sweep oscillator or “time 
base,” as it is often called.. It is the 
job of the sweep oscillator to provide. a 
“saw-tooth” voltage, which will move 
the spot evenly from left to right at 
a desired rate and then flick it back 
again to the starting point to repeat 
the movement over and over again. 

The desired saw-tooth voltage may 
be obtained from either a “hard” or a 
“soft” time base circuit. In the former 
type, a number of ordinary vacuum tubes 
are used. In this oscillograph we made 
use of a “soft” time hbase circuit. In 
other words, the associated thermionic 
valve is not a vacuum type but contains 
a small amount of inert gas. 

Imagine a. condenser connected in 
series with a resistance. If the ends 
of this network are connected to a 
potential, the condenser will charge up 
until the potential across it ultimately 


reaches the same figure as the potential 
of the supply. 

At first, the relationship between time 
and charging current is approximately 
linear. However, when the potential 
across the condenser is about 40 per 
cent. of the source, the curve begins 
to depart noticeably from a linear func- 
tion and tapers off, the charging cur- 
rent decreasing all the while. 


DISCHARGE DEVICE 


If, at a certain critical point on the 
curve, the condenser is short-circuited 
for a brief period, it will discharge 
rapidly. However, as soon as the short- 
circuit is removed, the condenser will 
begin to charge up again as. before, 
Provided that the condenser is shorted 
at regular intervals and at the same 
point on the curve, the voltage across 
the condenser will approximate a saw- 
tooth wave form, : 

The speed of the charging will only 
depend on the value of the resistance 
and on the capacitance of the conden- 
ser. The larger the resistor and the 
higher the capacitance,’ the slower the 
voltage across the condenser will rise. 
The time of discharge is substantially 
independent of these components pro- 
vided the resistance of the auxiliary 
short-circuit path is sufficiently low. 


GASEOUS DISCHARGE TUBES 


Mechanical shorting devices are out 
of the question, and some electrical dis- 
charge device must be used. Fortun- 
ately, the grid-controlled gaseous dis- 
charge tube, or thyratron, is exactly 
what is required. 

The thyratron can be compared to a 
neon tube. It is commonly known that 
the neon tube does not light up until 
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Figure 10. 


When a condenser, im series with a resistance, is connected across a 


potential, the condenser takes a certain amount of time to charge up to the full value 


of the applied potential, 
against time. 


between zero and 40 per cent. full charge. 


In this curve the voltage across the condenser is plotted 
It is seen that the relationship between the two is more or less linear 


After that the curve departs noticeably 


from the linear relationship. 


a certain voltage is applied across the 
terminals. As soon as this critical volt- 
age is reached, however, the gas within 
the tube ionises and the tube “lights 


Initially, the internal resistance of a 
neon tube is extremely high, but, as soon 
as the gas is ionised, the internal re- 
sistance is reduced to a very low figure. 


IGNITION AND EXTINGUISHING 
VOLTAGE \ 


If now the voltage between the elec- 
trodes is gradually reduced again, it is 
found that the glow does not imme- 
diately disappear, but remains until, 
at a very much lower voltage, it sud- 
denly disappears. 

To light the lamp again, we have to 
come back to the first voltage. So we 
find two definite potentials; one may 
conveniently be called the “ignition” 
voltage, the other the “extinguishing” 
voltage. 

If we connect our neon lamp across 
the condenser, we have an arrange- 
ment capable of generating a wave just 
as we want it. 


The condenser will charge, until it 
reaches the ignition potential of the 
tube. Then the tube will begin to 


conduct and, as the resistance is very 
low, the condenser will discharge rapid- 
ly until the tube ceases to conduct Im- 
mediately the condenser commences to 
charge again, and so the process goes 
on. 


CONDENSER AND SERIES 
RESISTANCE 
To this extent the erid controlled. gas 


tube resembles the eon tube. However, 
there is an important difference. Be- 


fore we discuss it, it may be well td 
digress for a moment to consider thé 
charging of a condenser through a serie 
resistor. 

To get an idea how such a condense 
charges up, have a look at Fig. 10. Tim¢ 
is plotted on the X-axis and the per 
centage charge is plotted on the Y-axis 


It will be seen that the charging cur 
rent is approximately linear betwee 
0 and 40 per cent. Beyond this, th 
curve departs noticeably from a straigh 
line and is accordingly useless for ou 
purpose, since time and voltage ca 
no longer be considered as a_ linea: 
function. 


As a result, we have to adjust thg 
discharge device so. as to discharge thd 
condenser at this point on the curve 
The next diagram shows the process o 
the oscillation The voltage rises t 
point Y, but as soon as it reaches thig 
value the condenser is discharged and 
the potential across it returns to zer4q 
or thereabouts. 


[SNTHUSIASTS are often puzzled by the 
multiplicity of terms used in connection 
with cathode-ray oscillographs. 
The tube itself, around which the appara- 
tus is built, is known as the ‘cathode-ray 
tube." + 


The complete instrument js usually 
referred to as a ‘cathode-ray oscillo- 
graph." However, it is often called a 


"cathode-ray oscillogcope.'' Abbreviations 
are "oscillograph," "oscilloscope," or even 
""scope." 

Terms synonymous with “sweep oscilla- 
tor" are "sweep circuit oscillator," ''saw- 
tooth oscillator," or ‘“'time-base." 

The terms “hard time-base" and "soft 
time-base"’ have already been explained 
in the text. 
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DISCHARGE TIME 


The discharge time should be as brief 
as possible and only a small fraction of 
the charging time. To rise to the value 
Y, the potential takes a time one-third 
CR, C being the capacity of the con- 
denser in microfarads and R the resist- 
ance in megohms, 

If the output from the time base 
does not appear to be linear, it is gen- 
erally an indication that the discharge 
is taking place too late. This is largely 
a matter of correct adjustment. 

For exacting work it is possible to 
devise more complicated circuits to give 
a more nearly perfect saw-tooth wave 
worm, but such circuits are not war- 
ranted for ordinary work. 

The time base as shown proved emin- 
ently satisfactory for all frequencies 
above about 100 cycles per second, At 
25 cycles per second the waves at one 
end are just slightly compressed, a dis- 
advantage that is scarcely worth worry- 
ing about. 


EFFECT OF GRID 


We can now resume the previous dis- 
cussion. In grid-controlled gas tubes 
there is a grid between the cathode and 
the anode. This grid makes it possible 
to choose the voltage at which the tube 
commences to conduct. 

The higher the negative bias, the 
higher will be the necessary voltage to 
ionise the gas in the tube. Further- 
more, by using a hot cathode instead of 
the usual cold cathode in neon tubes, 
the de-ionisation voltage can be made 
extremely low (10-20 volts), which is 
impossible with the normal neon tube. 

The tube used in our oscillograph is 
the 885, but it is advisable to use the 
$84, which is exactly the same type, 
only having a 6.3 volt heater instead 
of 2.5 volts. Type 884 was not avail- 
able at the time, so we had to use the 
835. The most convenient type will de- 
pend on the filament windings avail- 
able. 


SWEEP ADJUSTMENT 


To vary the speed of the time base, 
the condenser “C” in Fig. 9 is re- 
placed by a number of condensers, which 
can be brought into the circuit by means 
of the switch S3. The higher the capa- 
city the lower the sweep-frequency. 
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The output from the sweep oscillator is as shown in the above diagram. 
time of the condenser is represented by the period 1/3CR and the lines XY, bo ae 
The discharge or 'fly-back” time is represented by the small periods between the 


successive charging cycles. 


The charging 
ke. 


This only gives a coarse adjustment 
of the frequency; to make the fine ad- 
justments to synchronise the sweep to 
the frequency of the signal under ob- 
servation, a fine adjustment control is 
provided. It is simply a variable re- 
sistance in series with the condenser. 
The greater the resistance, the lower 
the frequency. 

This time base voltage is fed through 
a divider network to the grid of the 
voltage amplifier for the horizontal 
plates. The network consists of a re~ 
sistance in series with the input poten- 
tiometer. 

It will most probably be found that, 
with the constants given, there is plenty 


of sweep voltage, and, with the control. 


full on, we can just overload this ampli- 
fier. ‘ 


SYNCHRONISATION 


As mentioned earlier, if we make the 
grid of the thyratron more negative, 
the voltage required to ionise the tube 
will be higher, and, on the contrary, 
if we make it less negative, the tube 
will discharge the condenser earlier. 

This effect can be used to synchron- 
ise the sweep voltage to the signal under 
observation. If we introduce a small 
amount of the signal to the grid and 
the two are in step, the effect will be 
nil. 

But if, for instance, the sweep volt- 
age is slightly too slow, then each time 
the condenser comes near to the dis- 
charge point the grid of the tube will 
be made a little amount less negative, 
so causing the tube to ionise earlier 
and to start with the new cycle at the 
same time as the signal. 


MULTIPLE FREQUENCIES 


It is possible to synchronise the time 
base to the original frequency of the 


NEXT MONTH 


Next month, we plan to describe in 
detail the construction of the two-inch 
cathode-ray oscillograph, around which 
this article has been written, Even if 
circumstances do not permit proceeding 
immediately with the construction of this 
useful instrument, the articles can be kept 
by until such times as they are needed. 


Oe ere eee ee eee 


CONSTRUCTION 


signal or to any sub-multiple, but not 
to any multiple or any complicated 
ratio of frequencies. Thus, by experi- 
menting with a signal frequency of 100 
cycles, we can adjust and synchronise 
our time base to 25, 50, and 100 cycles, 
but not to 200, 400, or any other mul- 
tiple frequency. 

In an article to follow we shall try 
to depict some of the patterns obtained 
on the screen by several time base fre- 
quencies with a constant frequency on 
the vertical plates. 

We now have gone through the con- 
stituent parts of a cathode-ray oscillo- 
graph, and the complete circuit should 
not be difficult to follow. It is only the 
logical building together of the five 
major parts: Power supply, CR tube, 
sweep oscillator, horizontal and vertical 
oii amplifiers and spot-shift con- 
rols. 

In the next issue you will find com- 
plete instructions for building an os- 
cillograph, with lay-out diagrams and 
photos., as well as an explanation of 
some minor features, which had to be 
omitted from this issue due to lack of 
space. 


CORRECT ANSWERS 


Here are the answers to the 
problems on page I|7. 


1. .2 amp or 200 milliamps. 

2. 10 volts. 

3. .05 milliamp or 50 microamps. 
4. 5000 ohms. 


MORSE 
OUTFITS 


ETC. 


JUNIOR 


Comprising key, buzzer and 
battery, 9/6 


PRACTICE 


Comprising key, buzzer and 
battery, 15/- 


SENIOR 
Comprising key, buzzer, lamp 
and battery, 23/6 


KEYS ONLY 
2/6 and 8/6 


BUZZERS ONLY 
4/6 and 6/3 each 
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WORKSHOP PRACTICE 


Fowler’s Mechanics and Machinists’ Pocket 
Book, 1941. 500 pages. 4/9 (post 6d). 
How to Run a Lathe. Published by the South 

Bend Lathe Co, 3/6 (post 3d). 


Practical Sheet and Plate Metal Work. By 
Atkins. 600 pages. 13/9 (post 1/-). 


Ford Trade School Shop Thevry. 270 pages. 
16/6 (post 10d). 


Ford Trade School Shop Trigonometry. 5/- 
(post 4d), 


Machinery’s Handbook. 1815 
(post 1/-). 

Mechanical World Year Book, 1941. 566 pages. 
3/9 (post 6d), 

Machine Shop Companion. By W. Bentley. 
3/9 (post 3d). 

Automatic Lathes and Screw Machines. By 
Westbury. 3/3 (post 2d). 

Ford Trade Schoo] Mechanical Drawing. 200 
pages. 10/6 (post 1/-). 

Ford Trade School Metallurgy and Mcstal- 
lography. 7/- (post 6a), 

Brown & Sharpe Formulas in Gearing. 18/- 
(post 9d), 

Tool Making. By C. B. Cole. 192 pages. 28/- 
(post 10d). 

Screw Threads and Twist Drills. 
2/6 (post 3d). 

Metal Working Tools. B. P. Marshall. 3/3 
(post 3d), 

Hardening and Tempering Engineers’ Tools. 
By Gentry. 3/3 (post 3d). 

M:crometers, Verniers, etc. By McAvoy. 2/- 
(post 2d), 


pages. 60/- 


By Gentry. 


Machine Tool Operation. Vol. I. By Burg- 
hardt. 18/- (post 9d). 
Machine Tool Operation. Vol. II. By Burg- 


hardt. 22/- (post 10d). 

Manual of Lathe Operation and Machinist 
Tahles. 10/- (post. 6d), 

Practical Lesscns in Metal Turning and Screw 
Cutfing. 5/9 (post 6d), 

Brown & Sharpe: Gearing. 10/- (post Gd). 
Workshop Calculations. By F. Camm. 6/6 
(post 4d). 

Punches and Dies. By F. A. Stanley. 476 
pages. 32/- (post 1/-). 

Glossary of Metallographic Terms. By J. 
Greenwood, 38/- (post 3d). 

Tool Steel Simplified. By F. R. Palmer. 316 
pages. 18/- (post 10d). 

Begirner’s Guide to the Lathe. 
shall. 3/3 (post Sd). 
Marking-out for Machinists. By R, Twelve- 
trees. 3/3 (post 3d), 


By P. Mar- 


American Machinist's Handbook. By Colvin 
and Stanley. 1366 pages. $82/- (post 10d). 
Basic Fitting. For Machinists. By J.; Cash. 


2/6 (post 3d). 

Greenwood’s New Turners’ and Fitters’ Hand- 
book. 172 pages. 7/6 (post 6d). 

Audel’s Mathematics and Calculations for 
Mechanics. 70C pages. 12/- (post 8d). 


AVIATION 


Aircraft Inspection Methods. By Bartholomew. 
130 pages. 12/3 (post Gd). 

Fighting Planes of the World. 625 pagese 
16/- (post 10d). 

Aero Engines for Pilots and Ground Engineers. 
By O. Caudwell. 112 pages. 8/3 (post 4d). 

Aircraft Maintenance. By Brimm & Boggess. 
492 pages. 16/6 (post 10d). 


Aircraft Engine Maintenance. By Brimm & 
Boggess. 470 pages. 16/6 (post 10d). 

The Aircraft Bench Fittetr. By W. Townsend. 
72 pages. 5/6 (post 3d). 

The Aeroplane Structure. 
231 pages. 10/- (post 3d). 

ae Yourself to Fly. 180 pages. 3/3 (post 


Through the Overcast. By Jordanoff. 21/- 


(post L/-). 

Your Wings. By Jordanoff. 18/- (post 1/3). 

Instruments. By R. Stoley. 132 pages. 8/8 
(post 6d). 

Electricity in’ Aircraft. By W. E. Crook. 8/3 
(post 4d). 2 


ELECTRICAL ENGINEERING 


Principles of Electron Tubes. By H. Reich. 
397 pages. 1941 Edition. 28/- (post 10d). 

Standard Handbook for Electrical Engineers. 
Prepared by a Staff of Specialists. Seventh 
Edition, 1941. 2303 pages. 64/- (post 1/4). 

Mathemtaics for Electricians. By M. Kuehn. 
254 pages. 14/- (post 9d). 

Electromagnetic Devices. By H. C. Roters. 
561 pages. 56/6 (post 1/-). 
The Battery Book. By H. Cross. 

9/3 (post 6a). 

Audel’s New Electric Science Dictionary. 525 
pages, defining over 9000 words and phrases. 
12/- (post 6d) 

Electrical Metermen’s Handbook. (Edison 
Electric Institute.) 380 pages. 36/- (post 1/-). 

Chamber’s Technical Dictionary. 960 pages. 
Over 45,000 Cefinitions. 22/6 (post 10d). 

Practical Electricity. By T. Croft. 700 pages. 
24/- (post 1/-). 

Elementary Lessons in Magnetism and Elec- 
tricity. By S. Thompson. 1750 pages. 11/- 
(post 10d), 

Elementary Technical Electricity. By R. W. 
Hutchinson. 400 pages. 13/- (post 9d). 
Arithmetic of Alternating Currents.. By Crap- 

per. 8/8 (post 5d). 

Electric Clocks. (Cassell's Work Series.) 2/ 
(post 3d). 

S.A.A. Wiring Rules, 1940 Edition. 
3d). 

Audel’s Handy Book of Practical Electricity. 
1040 pages. 24/- (post 1/-). 

Rewinding Small Motors. ~By D. Braymer. 
20/- (post 8d), 

Armature Winding and Motor Repair. By D. 
Braymer. 24/- (post 9d). 

Fractional Horse Power Electric Motors. By 
C. Veinott. 450 pages. 28/- (post 1/-). 
‘ane Currents. By Agger. 10/- (post 

6d). 


200 pages. 


2/6 (post 


RADIO ENGINEERING 


The Radio Manual. By G. Sterling. 1120 
pages. 53/- (post 1/1). 

Elementary Wireless Course for Beginners. 
By Reyner. 6/- (post 6d). 

A First Course in Wireless. By ‘Decibel.’ 
8/3 (post 5d). 

Elementary Handbook for Wireless Operators. 
By W. E. Crook. 1941. 100 pages. 6/6 
(post 4d). 

Radio Training Manual. For the Services 
and the Trade. By F. J. Camm, 160 pages. 
6/6 (post 6d); 


By A. Kermode. 


Practical Wireless Circuits. 
Tested Wireless Circuits.” 
pages. 6/6 (post 6d). : 

Wireless Coils, Chokes and Transformers. By 
Camm. 6/6 (post 6d). 

Cathode-Ray Oscillographs. By f Fee): OI 
Reyner. 176 pages. 18/9 (post 6d). 

The Oscillator at Work. By J. Rider. 243 
pages. 12/- (post 8d). 

On D.C. Voltage Distribution in Radio Re-| 
ceivers. By J. Rider. 5/- (post 4d). 

Automatic Frequency Control Systems. By 
J. Rider. 142 pages. 8/- (post 6d). 

The Cathode Ray Tube at Work. By J. Rider. 
335 pages. 26/- (post 8d). 

Servicing by Signal Tracing. 
360 pages. 16/- (post 10d). 

Meter at Work. By J. Rider. 152 pages. 10/ 
(post 6d), 

Radio Engineering. By F. E. Terman. 81 
pages. 44/- (post 1/1). 

Radio Engineering Handbook. Edited by K. 
Henney. 900 pages. 1941 edition.  40/ 
(post 1/-). z 

Measurements in Radio Engineering. By F 
E. Terman. 400 pages. 32/- (post 10d). 

Alternating Currents in Radio Receivers. B 
J. F. Rider. 5/- (post 4d). 

Vacuum Tube Voltmeters. By J. F. Rider 
180 pages. 12/- (post 7d). 

The Superhet Manual. 135 pages. By Camm 
7/6 (pest 4d). 

Radio Operating. Questions and Answers. B 
Nilson & Hornung. 1300 Questions an 
Answers, 20/- (post 9d). 

Radio Laboratory Handbook. By 
20/- (post 9d), é 

Radio Physics Course. By A. Ghirardi. 82/ 
(post 1/3). 


Formerly “Sixty 
By Camm. 168 


By J. Rider, 


Scroggie, 


Practical Radio Communication. By Nilso 
and Hornung. 40/- (post 1/-), 
Australian Official Radio Service Manual 


1937 circuits. 7/6 (post 9d). 


Ditto. 1938 Circuits. 7/6 (post 9d). 
Ditto. 1939 Circuits. 12/6 (post 9d). 
Ditto. 1940 Circuits. 12/6 (post 9d). 


Admiralty Handbook of Wireless Telegraphy 
2 Vols. 18/9 (post 1/6). 

Electrical and Radio Notes for Wireles 
Operators. Issued by the Air Mfnistry 
Over 200 pages. 6/6 (post 6d). 

Learning Morse. 16 pages. 10d (post 2d). 


MOTOR ENGINEERING 


Audel’s New Automobile Guide. 
24/- (post 10d), 

Motor Cycies and How to Manage them. 27 
pages. 5/- (post 6d). 

The Practica] Motorists Encyclopaedia. B 
F. Camm. 9/6 (post 8d). 

The Motor Manual. 31st Edition. 240 pages 
5/- (post 5d). 

Electrical Trouble Shooting on the Motor Car. 
By A. Packer. 32/- (post 10d). 

The Chevrolet Six Car and Truck. By V 
Page. 1931-1940 Models. 24/- (post ,1/-) 

Automotive Body and Fender Repairs. By C 
E. Packer. 22/6 (post 8d), 

Ford V8 Cars and Trucks. 
(post 1/-). 


1540 pages. 


By Page. 24/ 


ANGUS & ROBERTSON LTD., 89 Castlereagh St., Sydne 
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RADIO AND HOBBIES FOR APRIL 


/ CONSTRUCTION 


HINTS FOR THE RADIO HOME BUILDER 


PHONE BUZZER IN PHONI 


CODE PRACTICE SET 


A pair of earphones, having the inside of 
one earpiece removed and replaced with a 
buzzer and wired as showm above will allow 
code to be practised without 
noise or interference to 

others im the same room. 


* ADHESINV 


aes 
ae ee 


Cuy OFF gS. 
HERE, “> y; 


SHARPEN 


@) 


ADJUSTING TOOL 
A very handy adjusting tool for lining up 
intermediates, trimmers, &c., is easily made 
by cutting off the handle of an old tooth 
brush, as shown, and filing to a gtie.v- 
driver point, 


RADIO AND HOBBIES FOR-APRIL 


SECTION, 
OF 
HACKSAW S CENTRE 


INSCRIBED CIRCLE 
SCRIBERS FROM OLD SAW ‘ 
BLADES 


From Idin. wide hacksaw blades, cut into 
sections and ground to the shape shown 
above, circle scribers can be made which 
will scribe circles up to 
24 inches in diameter. 
Keep the points sharp 

and accurate. 


WIRE LABELS 
To label various wires from a cable for easy 
identification, stick small lengths of adhesive 
tape around the wire and write the iden- 
tifying mark on the tape with Indian ink. 


FAHENSTOCK 


CLIPS 
CONNECTORS FOR TORCH 

CELLS 

Round torch cells are awkward things to 

connect wires to when making tests on your 

bench. By soldering a fahenstock clip to 

each contact on the cell, as shown in sketch, 

the difficulty is overcome for the life of 
the cell. 


PAGE THIRTY-FIVE 


Don't add to your set- 
building problems by using parts that are not 
fi specially built to do the job you want them 
to do. In nine cases out of ten the laboratory test sets you are duplicating use R.C.S. Coil 
Kits and Components, so to ensure equal results you must use the identical parts. Some 
useful R.C.S. Components are listed below; all are obtainable from the R.C.S. distributors 
listed at the foot of this advertisement. 


R.C.S. 
DIALS 


Types DAI and DA2_ are 
single glass dual wave, the 
type DA-2 having been de- 
signed especially for use with 


the Five-Band Communica- 
tions Coil Kit and "'H"™ type 
condenser. Type DA-I is a 


standard dual wave dial for 
use with R.C.S. coils and ‘'F" 
type condenser. The DA-5 dial 
is for use on the 1600 to 550 


k.c. and 13.7 to 40 metre 
bands, with ‘‘H’' type con- 
denser. All this. series is 
edge-lit and ~ wedge-driven. 


Aperture for the escutcheon js 
approximately 7in. x 4%in., 
and for DA-6, 7, 8 is 3in. x 
sin. a $ 
DA-| Standard DW Dial, "'F" condenser ... cee coc ccs cee cee vee ese 


Type DA-5 


DA-2 Communications Dials: "ssc ss Aversa vee hte euch Gagiees theres roa ‘ ics it nie 
DA-5, 13.7 to 40 metres, DW Dial, "'H" condenser ... 6.4 cue see cee cee cee ees 22/6 
DA-6 Mantel Set Dial, DW, "'H"™ Gang ... 64. cee cee cee Wee ese esp eee 18/9 
DA-7 Portable Kit Dial, DW, "H" Gang . ... 62. cee cee cae eee oon 9/s 
DA-8, Same as DA-7, but ready assembled ... 2.2 see see vee cae see eos cee ee woe coe 13/6 
The new R.C.S. DAY Kit Dial has 0-100 scale. This is an excellent re lacement dial. 

supplied ready to assemble, and suitable for crystal and small TRE sets. tid scat ance 


g/- 


escutcheon is easy to fit, and requires an aperture ot 3in by 3in. 
portab'e dial which can be edge-lit. Code DA-9 12. 6c. sas cee ces 


R.C.S. TROLITUL B.C. COILS 


These coils are available in 
both Air Core and. Per: 
meability tuned types The 


It is the only 
soe eee Price, 


R.C.S. AUDIO 
TRANS- 
FORMER 


What Type of 
Set are YOu 


Working On?’ 


Whatever type of set you have ‘in mind, 
remember that for best results there is no 
substitute for genuine R,C.S. Coil Kits and 
Components. Featuring Trolitul—the new 
insulating material—wherever possible in 
their manufacture and incorporating many 
other exclusive and equally worthwhile 
features, they ensure a high performance 
rating and absolute satisfaction. Pre- 
ferred by technical experts everywhere, 
including the editor of this paper, you can't 
go wrong when you buy R.C.S, Coil Units 
and Components. 


R.C.S. 
TUNED 
1.F.’s 


The new R.C.S 
P erm eability 
Tuned |.F.'s are 
wound on spe: 
cial Trolitul 
Formers into 
which are in 
serted the ad 


latter are adjusted to en . : 
sure maximum efficiency in a prodiailon? Bh justable iron 
our laboratories, highly “‘ificiont cores. These 
AIR CORE "H" GANG transformers, com: pein 
£342 Aerial .. .. .. «. 6/6 bined with exten. CElg ark abe 
ER RCE aes sso eg kat B/E sive ‘research into wait gipeteudenend 
Sy! Mie tae aes pene? 4 raw materials and able SAC. 
PERM. TUNED “H" GANG Jovian has ates cient L.F.'s it 
E345 Aerial ..'.. .. «1 8/6 Tae alg ide eek is possible te 
B46 RP ay ce ae B/S ke a8 of © Weas Produce. hey 
oe ee ee OR eet Fe Waroivince. ted sa , should be usec 
T.R.F. TYPE "H" GANG complete yo whenever the 
AIR CORE liability. TB6—"B"' Class naib ey Cage Sarr 
188° Aefial ‘visa cise 05) 6/6 TAl—Audio Choke, Bakelite Case .. .. ». 18/6 Suing 8 fe i 
TORRE yds a bib i ; 30/- nokee Ate , 
5 TM|—Modulation Transformer—Power .. +. 465 K.C_I.F.’s 
187 R.F. with reaction .. 6/6 Type £342 TB4—Single Input "'A'’ Class Bakelite .. .. 20/- > Bem 


| tiie tt tt tt PP Pee eee eee 


You can buy R.C.S. products ONLY from these distributors: 


BRISBANE: Chandiler’s—Irackson’s—Homecratts. 


TASMANIA: Wand G. Genders, Launceston— 
W. and G. Genders, Hobart—W. and G. Genders 
Burnie. ‘ 


When two I.F.'s are used: 
PGR aces a anh 2 
1F163 


When three I.F's are used: 


IFI64 .. a 
a Sree oho Pie 
IFI63 ... ois 

465 K.C» I.F.'s 
1FI66, Ist 1.F. ; 


1FI67, 2nd IF... .. 


ee 
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1 

4 SYDNEY: Bloch and Gerber—Martin de Launay— 

1 Fox and -MacGillycuddy—Lawrence and Hanson 

1 Electricai—John Martin—Radio Equipment—Radio 

1 + gies eat Radio _Distributors—Homecrafts, 

- ADELAIDE: Gerard and Goodman—A. G. Heal- 

a ing—Newton McLaren Ltd. 

1 DO NO! WRITE DIRECT TO RCS 


WEST AUSTRALIA: Carlyle and Co., 
RADIO PTY. LTD., 


Do 00 ee + mt mk ea St Se Sak ot oto mt so el 


ee ae se 


Air Core 175 KC, : 
1E68, ist 1 F. Rateiess aie ayo, (pte es Gato 
1E69, 2nd I.F eed ceiee 7/6 


Sydney, N.S.W. 


° e 
Radio & Hobbies 
Circuit PA-3 
In the first, of the present 
series of Public Address 
articles, we described in de- 
tail the construction of two 
five watt amplifiers suitable 
for use at parties or at 
other small functions. Last 
month we presented a 
theoretical article dealing 
with loudspeaker networks 
and output transformers. 
Here is the third article. 
This time we describe a 
rather novel push-puk ampli- 
fier, which can be built 
economically and on a small 
chassis. 

OU will remember that, when 

we described the previous 
amplifiers PA-1 and PA-2, we 
used a chassis having one more 
than the necessary number of 
valve holes. Although one does 
not like to see vacant holes in 
a chassis, we had in mind to 
describe other amplifiers using 
the same chassis and making 
good use of the extra valve 


socket hole. 


One scheme which suggested itself 
was to use the extra hole for a pre- 
amplifier stage. No doubt many of our 
readers have already done this. When 
space permits, we intend to describe a 
five-watt amplifier complete with a 
preamplifier stage and a rather novel 
mixing arrangement, which we have 
in mind. 


PUSH-PULL AMPLIFIERS 


However, we did not consider it wise 
to describe another five-watt amplifier 
so soon and attention was accordingly 
directed to the possibility of construct- 
ing, on the particular chassis, a push- 
pull amplifier, which would naturally 
have a higher power output. 

As it turned out, the idea proved quite 
practicable. 

In the design of the amplifier the fact 
was borne in mind that many of our 
readers may have built up the amplifier 
PA-2, described in the February issue, 
and may desire to rebuild it to the 
push-pull circuit. 

Accordingly, we sought to arrange 
matters so that the new amplifier would 
use a 100 milliamp power transformer, 
a 5Y3-G rectifier valve, and a loud 
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CONSTRUCTION 


Here is the completed ‘push-pull amplifier, built up on the’ small chassis originally 


used for the amplifiers PA-! and PA-2. 


The microphone input terminals. and volume 
control are on the extreme left of the chassis. 


Next comes the changeover switch, 


the pick-up terminals and volume control and finally the tone control. 


speaker with a 1000 ohm field winding. 

Owing to the fact that there was only 
room on the chassis for four valves in 
all, it was not possible to utilise the 
usual push-pull circuit, which requires 
five valves in all., If we were to have 
push-pull output, a totally different cir- 
cuit would have to be evolved. 


TECHNICAL ASPECTS 


However, we have said quite enough 


by way of introduction and it remains. 


to consider the technical aspects of 
the matter. 

In any push-pull amplifier the two 
output valves have to be fed with signal 
voltages equal in amplitude, but opposite 
in phase. 

In practise, it is seldom convenient 
to have the amplifier push-pull through- 
out, and it is preferable for the amplifier 
to be capable of operating from a 
“single-sided” input source. This obvi- 
ously necessitates +a special circuit ar- 
rangement in the amplifier itself to 


a aati 


develop push-pull signal voltages for 
the output valves. 

_ One of the earliest methods of achiev- 
ing this was to use a push-pull audio 
transformer in the plate circuit of the 
penultimate amplifier stage. The plate 
of this amplifier is fed through the 
primary winding of the transformer in 
the usual manner, and equal and out- 
of-phase voltages are developed across 
the split or centre-tapped secondary 
winding. — 

When | resistance coupling became 
popular, special resistance coupled cir- 
cuits were evolved. Chief among these 
were the phase-inverter and the phase- 
splitter circuits. 


PHASE-INVERTER AND 


PHASE-SPLITTER 


The phase-inverter is simply a special 
additional stage, which is included for 
the express purpose of developing an 
out-of-phase signal voltage for one of 
the push-pull valves. 

In the case of a phase-splitter, on the 
other hand, a triode valve is operated 
with equal Joads in the plate and cathode 
circuits. Across these two loads equal 
but out-of-phase signal voltages are de- 
veloped. This particular circuit has 
been used a number of times in amplifiers 
described in ‘Radio and Hobbies.” 


Under ordinary circumstances the 
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Another view of the chassis. The 6J7-G voltage amplifier is located as far as possible 


from the power transformer. 


Alongside it is the 5Y3-G rectifier, 
valves are side by side at the rear of the chassis. 
able to obtain can type electrolytic condensers, 


The two output 
We were fortunate enough to be 
which improved the appearance of 


the amplifier and helped to avoid undue congestion beneath the chassis. 


phase-splitter does not contribute materi- 
ally to thé overall gain and it has to 
be preceded by a high gain audio volt- 
age amplifier stage. 

If you want to refresh your memory 
on the details of this circuit, have a 
look at the 13 watt amplifier on page 
39 of the Christmas issue. Note that 
the second 6J7-G is connected as a 
triode and has a high resistance load 
both in the plate and the cathode cir- 
cuits. The first 6J7-G operates as a 
high gain pentode audio voltage am- 
plifier. 


A DISADVANTAGE 


The disadvantage of all the schemes 
mentioned is that they necessitate the 
use of an additional major component 
—-either a bulky and expensive audio 
transformer or an extra stage. 

On the small chassis in question, it 
is not a proposition to use either an 


audio transformer or an _ additional 
stage. 
Actually, there is more to it than 


simply trying to use a certain small 
chassis, At the moment, radio parts 
are becoming more and more scarce, 
and there is a real point in economising 
n parts, and particularly valves. Fur- 
Jhermore, there is always a call for an 
amplifier with a fairly high output and 
Yipable of being built up on a small 
shassis. 


y NOTIIFR CIRCUIT 


With this thought in mind, we set 
about to evolve a reliable p:sh-pull 
circuit using the minimum nvnber of 
valves. The idea of using multiple 
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valves had to be ‘discarded, because 
such valves are not made in Australia 
and are therefore difficult to procure. 
However, to continue: It is a well-known 
fact that, in an ordinary amplifier 
stage, the plate voltage is approximate- 
ly 180 degrees out-of-phase with the 
grid voltage. The word “approximate- 
ly” is used advisedly, since the effect of 
any capacitance or inductance in cir- 
cuit may be to cause a certain amount 
of phase rotation. 

It follows, therefore, that, if the grid 


* 


At the rear of the 
chassis there is the 
five-pin loudspeaker 
the 


socket, power 
outlet socket and 
the mains plug. The 
power _ transformer 
shown is a 100 mA. 
type. A_ heavier 
transformer could 
be used if one is on 
hand. Even an 80 
milliamp transformer 
would probably 
serve, although it 


would be operatina 


under full load. 


of one of a pair of push-pull output 
valves is fed in the normal manner, 
the signal voltage dt the second could 
be obtained from the anode circuit of 
the first. All that would be necessary 
would be to use a suitable network to 
isolate the d-c component and to pass 
on the correct signal voltage. 

Readers will remember that this 
scheme was actually used in one of our 
receivers some time ago, and many 
readers sent in enthusiastic reports 
about the results they obtained with it, 


LOAD CRITICAL 


However, the scheme has certain dis- 
advantages which do not make it en- 
tirely suitable for a general purpose 
amplifier. Most serious of these is the 
fact that the signal voltage for the 
second valve is dependent on the out- 
put load impedance and variations of 
the latter, accidental or otherwise, 
cause variations in the signal voltage 
to the lower output valve, and conse- 
quently upset the balance of the am- 
plifier. 

For example, if the load impedance 
is ever made higher than it should be, 
the second or lower output valve will 
receive more signal voltage than the 
first, and will overload before it. If the 
load resistance is made too low, the 
effect is just the opposite. 

Certainly negative feedback helps in 
this respect, since it tends to keep the 
output voltage constant, irrespective of 
variations in the load impedance. How- 
ever, it is by no means a cure-all for 
the trouble. 


PHASE ROTATION 


Another point, about which we were 
suspicious, was the matter of phase 
rotation, which might cause trouble 
when tone compensation was applied. 

These matters were duly checked in a 
practical set-up and the troubles antici- 
pated were actually experienced. It 
was found that the circuit worked well 
under proper conditions, but, with in- 
correct values of output load resistance 
or with tone compensation applied, the 
amplifier was inclined to be unstable. 
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¥ COMPLETE SCHEMATIC CIRCUIT DIAGRAM 


6I7-G 


Shieldin 
rE 9 
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The complete schematic circuit diagram. 
of tone corsrol utilising negative feedback. 
obtained by increasing the voltage on the output valves. The ton= control potentiometer is .25 meg. 


This should not be construed to mean 
that the circuit is not capable of giving 
good results. It simply means that it is 
not an ideal circuit to use in a general- 
purpose amplifier, which may occasion- 
ally have to operate under makeshift 
conditions, 

Accordingly, some other scheme was 
sought, which would not be subject to 
these troubles. The best solution ap- 
pears to be to derive the necessary 
out-of-phase voltage from the screen 
circuit of the upper valve instead of 
from the plate circuit. ; 


LOAD RESISTANCE IN 


SCREEN CIRCUIT 


When the potential on the grid of an 
ordinary output valve is varied, the plate 
current and the screen rrent vary in 
the same direction. Thu when the grid 
voltage is swung in a 7 .tive direction, 
the plate current rises nd the screen 
current also rises, 

If a load resistor is c 
with the screen circu 
in screen current set .p variations in 
voltage across it. T se are in phase 
with the simultane s yariations in 


nected in series 
the variations 
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¢ 385 V. 


CHOKE 


- (too v.) 
= 
= 


SY 3-G 


100 mA. 


The unusual features are the method of feedin 


100 mA. 


1,000 
FIELD. COIL 


g the lower output valve amd the system 


As the circuit stands, the output is about ten watts but higher power output could be 


plate voltage and consequently out of 
phase with the signal voltage on the 
control grid. 

The relationship between the screen 
current and/or voltage and the grid 
voltage is reasonably linear and the audio 
voltages developed across the load re- 
sistance in the screen circuit are a 
replica of the signal voltages fed to the 
control grid. 


rr rr or 


_ 


If the value of the screen load re- 
sistor is suitably adjusted, the audio 
voltages developed across it can be made 
exactly equal to the signal voltages on 
the grid but, of course, 180 degrees out 
of phase. These voltages may then be 
fed to the grid of the lower output valve 
through a suitable coupling network. 


This scheme is by no means original 


AMPLIFIER PARTS LIST 


Chassis, 9} x 6 x 34, 


Filter choke, 100 mA. 


i 
3 8 mfd. electrolytic condensers. 
2 25 mfd. electrolytic condensers. 
| .25 mfd. tubular condenser. 

2 .05 mfd. tubular condensers. 
1.01 mfd. mica condenser. 

| .002 mfd mica condenser, 

| 1.5 meg. resistor, | watt. 

2 .5 meg. resistors, + watt. 

| .25 meg. resistor, | watt, 

| .l meg. resistor, | watt. 

1 .02 meg. resistor, | watt. 


Power transformer 385v CT., 385v HT. 
at 100 mA., 6.3v at 3 amp., 5v at 3 amp. 


! 2000 ohm resistor, | watt. 

1 1500 ohm resistor, W.W. 

| 200 ohm resistor, 3 watt. 

2 .5 meg. potentiometers, 

| .25 meg. potentiometer, 

| 2-way switch. 

SOCKETS: | 5-pin, | 6-pin, 4 octal, 

VALVES: | 6J7-G, 2 6V6-G, | 5Y3-G, 

SPEAKER: Electro-dynamic, with 1000 ohms 
field coil and plate to plate impedance 
of 10,000 ohms. 

SUNDRIES: 4 terminals, | valve can, three 
pointer knobs, 2 indicator plates, 


braided wire, hook-up wire, nuts and 
bolts, | grid clip, &e. 


Na 
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and we have seen it used on other occas- 
ions. Some may be inclined to look upon 
it as a technical “wangle,” but there is 
no need to apologise for it. 

The finished amplifier performed in 
grand style and there was not the slight- 
est, suggestion of instability or of para- 
sitic oscillation on peaks of signal, On 
an oscillograph the output wave appeared 
to be perfectly clean at all audio fre- 
quencies. 

In our amplifier the output valves used 
were type 6V6-G. It was found that, 
under the particular operation conditions, 
a resistor of 1,500 ohms in the screen of 
the upper valve gave just the right signal 
voltage for the lower valve. The d-c 
voltage drop across the resistor was 
very small and we venture to say that 
its effect on the normal operation of 
the valve would be negligible. 


VALUE OF SCREEN 
LOAD RESISTOR 


It must be pointed out that the value 
of the screen load resistor specified is 
only correct for type 6V6-G valves under 
particular operating conditions. For 
other operating conditions an entirely 
different value may be necessary, al- 
though we cannot say, at the moment, 
how great the variation might be. 

Similarly, for other types of output 
valves, different values of screen load 
resistance would probably be necessary. 

There does not seem to be any easy 
way of calculating the value without 
an intimate knowledge of the more ob- 
scure characteristics of the particular 
valve. In our case the exact value 


RESISTOR PANEL 


There are only four resistors in all on 

the resistor panel. The resistors should 

be interconnected as shown and then 

wired into the amplifier according to the 
letter code. 


was determined experimentally, the indi- 
cation being obtained by means of a 
eathode ray oscillograph, 

The d-c screen current of type 6V6-G 
valves, in common with all other beam 
tetrodes, varies somewhat from valve 
to valve and we were rather apprehen- 
sive lest this should result in consider- 
able variation in the audio output volt- 
age from the screen circuit of different 
valves. 

This point was carefully checked on 
the oscillograph with all the valves on 
our shelves, but it was found that the 
variation from valve to valve was 
negligibly small, F 

You will note that the connection of 
the second output valve does not inter- 
fere, to any extent worth mentioning, 
with the normal operation of the volt- 
age amplifier and the upper output 


valve. The overall gain is not materi- 
ally affected, and it simply means that 
we get twice as much power output for 
the same power input. 

If you are fussy about detail, you may 
connect another 1500 ohm load resistor 
in the screen circuit of the lower valve 
so that the two output valve circuits 
will be exactly balanced. However, we 
did not consider that such a resistor 
was necessary. 


NEGATIVE FEEDBACK 
AND TONE CONTROL 


It was considered desirable to pro- 
vide negative feedback, and this was 
ultimately applied to the plate circuit 
of the voltage amplifier from a divider 
network across the- upper portion of the 
loudspeaker transformer. In fact, the 
circuit is exactly the same as for a 
single sided amplifier. 

Due to the coupling between the two 
halves of the output transformer prim- 
ary winding, the feedback is effective 
for both output valves. This point is 
not difficult to check. 

The next matter considered was that 
of fitting a tone control. In the ampli- 
fiers PA-1 and PA-2, and in the 1942 
Pentagrid Four receiver, the tone con- 
trol system permitted the treble re- 
sponse to be either accentuated or at- 
tenuated, as desired. 


In view of this, we were not content- 
ed at the thought of fitting an ordinary 
“top-cut” control. 

Accordingly, we tried out the same 
tone control switch arrangements as 
used in the previous amplifiers PA-1 


Yes, Sir!—You certainly do save 
money when you order complete 


JONMAR 


KIT-SETS 


Post coupon at right for parts list and 
prices 


laboratory test set. 


PTY: 


NAME 


ADDRESS 


Telegrams: ‘‘Jonmar," Sydney: 116-118 Clarence St., Sydney. Telephone: BW3109 (3 lines). 
“Please send me parts list and prices of the latest Jonmar Kitsets. 


@ John Martin Kitsets save you both time and money. No 
misfit parts; no ‘'extras'’ to buy; everything down to the last 
lug and screw is included so that you can go straight ahead 
with the assembling and build a set that is identical with the 
Each part carefully tested before being 
despatched, and same-day postage is guaranteed. For complete 
details of sets featured in this paper from time to time, fill 
in and post the. coupon below NOW! 
being the lowest in the State, so you can't go wrong. 


Rola 


Rola Speakers are acknowledged by leading radio engineers 
and technicians as “The World's Finest Sound Reproducers.” 
For the New Luxury Power Amplifier KI2 De Luxe... 
For the Tone-Compensated 5-Valve ‘Set 8-20 .. 


Prices recognised as 


Rola Speakers combine the two 
outstanding features which place it 
in the fore of other speakers— 
High Fidelity Reproduction and 
superb mechanical construction. 


_ 56/- 
_ 48/3 
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CONSTRUCTION 


UNDERNEATH WIRING DIAGRAM 


PowER OUTLET 


MAINS PLUG 


Here is the underneath wiring diagram for 
it. The resistor panel has not been drawn 


and PA-2. In practice, the scheme 
worked very well. 

It follows that, if the feedback net- 
work is upset, so that the output of 
the upper valve at high frequencies is 
accentuated or attenuated, the input to 
the lower valve at these frequencies is 
changed, and its output must likewise 
be greater or less, as the case may be. 


AVOIDING A SWITCH 


Unfortunately, a few of our readers 
seem to have had unexpected difficulty 
in obtaining a suitable tone control 
switch. This is rather surprising, since 
a single-bank five-position switch is all 
that is required. In fact, any ordinary 
tapping switch could be pressed into 
service, provided the arm was suitably 
insulated. 

However, to avoid further difficulties 
on this score, we set about to evolve a 
circuit which would yield the same re- 
sults but without the necessity of using 
a switch. A few minutes’ work with a 
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the amplifier. 


in but the various connections to it are letter-coded. 


appears on the opposite page. 


pencil and a scrap of paper provided 
the solution. Have a look at the tone 
control system shown in the circuit 
diagram. 

Across the negative feedback divider 
network is connected another network 
comprising a .002 mfd. condenser in 
series with a .25 megohm potentiometer 
in series with a .01 mfd. condenser. 
The moving arm of the potentiometer 
is returned to the junction of the two 
resistors comprising the feedback divider 
network, 


RESISTOR COLOR 


CODE 

_ VALUE BODY END DOT 
1.5 meg. Brown Green Green 
5 meg. Green Black Yellow 
25 meg. Red Green Yellow 
.| meg. Brown Black Yellow 
02 meg. Red Black Orange 
2000 Red Black Red 


OO 


hielding 
Earthed 
= 
e 
CHANGEOVER 


Everything is fairly clear and you should not have any difficulty in following 


The diagram of,the panel itself 
! 
{ 


When the arm of the potentiometer 
is rotated to one extreme position, the 
.01 mfd. condenser is rendered ineffec- 
tive, and the .002 mfd. condenser is 
shunted across the upper portion of the 
feedback divider network. This has 
the effect of increasing the feedback at 
high frequencies and naturally results 
in high frequency attenuation. 


TREBLE CUT AND BOOST 


When the control is rotated to the 
other extreme, the .002 mfd. condenser 
is rendered ineffective and the .01 mfd. 
condenser is connected in parallel with 
the lower portion of the divider net- 
work. This decreases the feedback at 
thé higher frequencies and results in 
treble boost, 

At intermediate settings of the con- 
trol it is possible to obtain more mod- 
erate degrees of treble boost or cut, or 
to obtain a level response. 

The capacitance of the respective 
--condensers ‘determines . the frequency 
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Always Ahead of 
the field. .. 


Welded Speakers: 


with Electrically 


FIRST always. pioneers th 


core: 


with 
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with Over si active con® 
First a 30% groate itis still only 


5 inch speaker: Y 


Say AMPLION 
'— lt Sounds Better ! 


For P.A. or receiver equipment there is 
nothing better than the Amplion 12P30. 
Incorporating all those features for which 
Amplion is justly famous, it offers out- 
standingly rich and natural tonal values 
plus a fidelity of reproduction that cannot 
be equalled, regardless of type or price. 


12P3 I2in, Permanent Magnet 

fype speaker, with Insue 
lated core and tropically sealed trans- 
former; electrically welded construction 
prevents magnetic losses. Highest quality 
construction 


OUT se oe oo hag £3/18/- 


- Amplion (A’'sia) Pty. Ltd. 


382 KENT STREET, SYDNEY 
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range over which the tone control 1 
operative, and values can be chosen t¢. 
suit individual requirements. However, 
the values specified should be found 
suitable for most purposes. 

To obtain smooth control, advantage 
must be taken of the “taper” of the re- 
sistance element. With ordinary poten- 
tiometers, the control has to be wired so 
that rotation in a clockwise direction 
results in treble attenuation. If you find 
that the control is not smooth, try the 
effect of reversing the outer connec- 
tions, 


WIDER APPLICATION 


This type of control can quite readily 
be applied to conventional single-sided 
amplifiers, such as the amplifiers PA-1 
and PA-2. With the latter amplifiers, 
it is simply a matter of substituting the 
network shown for the tone control 
switch and the associated condensers. 

If the tone control potentiometer is 
fitted with an off-on switch, this can 
be wired so as to open circuit the con- 
nection between the entire feedback 
network and the plate circuit of the 
output valve. However, it is recom- 
mended that the feedback be left in 
circuit where’ possible, : 

The remainder of the circuit is mor 
or less conventional. Two sets of inpw 
terminals are provided, the desired in-| 
put channel being selected by a change- 
over switch. E 


OVERALL GAIN 


Mixing circuits could be incorporate 
if desired. As yet we have not bee 
able to cover this subject in the pres 
ent series of articles. For general in- 
formation on mixing circuits, we sug 
gest you refer to the article in the De 
cember issue under the heading “PRE-| 
AMPLIFIER PROS. AND PROBLEMS.’ 

The overall gain of the amplifier 
ample to allow full output to be ob- 
tained with almost any type of gramo- 


carbon microphone. 
sufficient to allow the amplifier to be 
used with a high output crystal micro-| 
phone under close talking conditions. 

Under conditions of distant speaking 
or with low output microphones, a sepa- 
rate preamplifier stage would be neces-| 
sary. 

The. voltage amplifier is a 6J7-G, 
operating as a high gain pentode and 
feeding into the upper output valve in) 
the usual manner. The method of feed- 
ing the lower output valve has already 
been discussed in some detail. 


OUTPUT VALVES 


As the circuit stands, the output 
valves are operating under very easy 
conditions, and should, therefore, last 
quite a long time. These days, there is 
quite a point in making one’s valves 
last as long as they will. Replacement 
valves are becoming more and more 
difficult to obtain, and the position may 
become steadily worse as the war pro- 
gresses. 

For all that, you will find that the 
amplifier will give 10 watts of output, 
free from any obvious distortion. We 
had no opportunity of taking precise 
measurements of the performance, but 
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Here is the underneath photograph, showing where all the parts fit in. 


The resistor 


parel is mounted in its correct position but the power choke has been removed for 


the sake of clarity. 
6V6-G sockets. 


The latter mounts underneath the chassis and below one of the 
Care has to be taken to keep the parts clear of the space occupied 


by the choke, 


the output appeared to be quite “clean” 
of an oscillograph. 

If higher output is desired, the volt- 
ages on the output valves can be push- 
ed up, and there should be no difficulty 
in obtaining the 13 watts output claim- 
ed for previous amplifiers using type 
6V6-G output valves. 

If the operating conditions are 
changed considerably, it would be ad- 
visable to check the value of the screen 


VOLTAGE and CURRENT 
MEASUREMENT 


Total high tension voltage .. .. 270-volts 
6Vb-G screen to cathode .. .. 254 volts 
6V6-G ‘cathode to earth . 16 volts 
Voltage drop across field .. 77 volts 
Tetal high tension current .. 77 mA. 


If the volume contro! potentiometer R 

is equipped with a built-in off-on switch, 

the latter can be wired as shown to cut 

out the feedback when the control is 

advanced to the extreme treble boost 
position, 
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load resistor, if facilities are available. 
Once set, the value should not need to 
be changed for individual valves of the 
same type. : 

The optimum plate-to-plate load for 
the output valves is 10,000 ohms, and it 
is advisable to adhere to this value. 
Slight mis-matching might not be 
noticeable, but excessive mis-matching 
would result in poor performance. 


POWER SUPPLY 


The power supply circuit is quite con- 
ventional. A standard 100 milliamp 
power transformer is specified, but a 
heavier transformer could be used if 
one is on hand. At a pinch, an 80 
milliamp transformer might even he 
used, but it would be operating without 
any margin of safety. 

A two-section filter is specified, com- 
prising a 100 milliamp power choke and 
a 1000 ohm field coil. With this ar- 
rangement, the hum was imperceptible 
under ordinary circumstances. In some 
cases it may be found possible to do 
without the choke. 


Ideally, the first two electrolytic con- 
densers should be 600-volt. wet types 
Unfortunately, there are few, if any, 
available nowadays and it will probably 
be found necessary to use semi-dry types 

Can type condensers make things 
easier from the point of view of space, 
since they mount on top of the chassis. 
If semi-dry condensers have to be used, 
try and obtain 600-volt types, at least 
for the two condensers nearest the 
rectifier 


TORCH LAMP FUSE 


As we suggested in another article, 
it is often a good plan to wire a torch 
lamp as a fuse in series with the centre- 


CONSTRUCTION 


tap connection to the high tension 
secondary winding of the transformer. 
In the event of one of the condensers 


' becoming qa short circuit, this will pro- 


tect the rectifier from complete disaster. 
Naturally, it is necessary to use a globe 
having a sufficiently low fusing current. 

The power supply shown would be quite 
capable of supplying the small additional 
current drain necessary to operate a 
preamplifier stage. However, the cur- 
rent drain of a tuner would be rather 
high and would cause undue reduction 
of the high tension voltage. Under these 
circumstances it would be desirable to 
use a 5V4-G rectifier valve, which would 
offset the additional voltage drop across 
the speaker field. 


ASSEMBLING THE COMPONENTS 


The various photographs of the chassis 
show clearly where all the parts fit in. 
The only component which will call for 
careful manipulation is the power choke, 
which fits underneath the chassis, imme-« 
diately below one 6V6-G socket. 


It is advisable to obtain a compact 
choke, as otherwise some difficulty may 
be experienced in getting it to fit in. 
There are no holes in the chassis for the 
choke and you will have to drill two 
holes to suit your particular choke. 

When assembling the components on 
the chassis make sure to mount every- 
thing firmly and tighten the trans- 
former bolts properly to prevent the 
laminations humming when the ampli- 
fier is in operation. Solder lugs shou'd 
be placed here and there under mount- 
ing bolts to act as earth points, 


WIRING 


The entire input circuit to the first 
valve should be shielded to guard against 
electrostatic hum pick-up. The various 
pieces of braiding should be bonded to- 
gether and definitely earthed. Make 
sure also to earth one of each pair of 
input terminals, 

The earthing system for the input cir- 
cuit should be kept quite separate from 
the earthing system to do with trans- 
former. The screen and cathode bypass 
condensers and the cathode resistor of 
the 6J7-G should be returned to the 
“input” earth system and kept well away 
from the power transformer. 


(Continued on Page 51) 


PICK-UPS 


SUPERB QUALITY. Specially imported 
for Broadcasting Stations. Four only. 
Definitely the last procurable. 


-- - £3/3/- 


Including tax, only .. .. 


TRADE-IN RADIOS Cheap. Good valves, 


medern circuits. Containing many parts 
now unprocurable, cnd therefore ideal for 
stripping by the set builder, 


A.M: CLUBB ery tro. 
16 CLARENCE ST. SYDNEY 
7 TELEPHONE-B3908 


Australia's Only Recording Specialists 
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AN A-C OPERATED AUDIO OSCILLATOR 


(Continued from Page 15) 


A rear view of the oscillator chassis. 
chassis. 


Note how the speaker fits into a cut-out in the 
Note also the countersunk screws in the back of the chassis which allows the 


latter to slide into the steel case without fouling the sides. 


The outfit, as shown, only draws about 
8 or 10 mA from the _ high-tension 
secondary. It is, therefore, operating 
very lightly loaded. The type of smooth- 
ing may be strange to some readers, but 
it is, in fact. quite a common type of 
low-current supply. A 5000-ohm re- 
sistor is used in place of a smoothing 
choke, and, with the two 8-mfd dry 
electrolytic condensers, provides an ef- 
ficient filter. 


BLEEDER RESISTANCE 


A bleeder resistance of 50,000 ohms 
is used to place a steady load on the 
supply and help to stabilise the voltage. 
This bleeder may be of the carbon type 
rated at 2 watts. If a 50,000-ohm 2-watt 
type is not available, place either two 
25,000-ohm 1-watt in series or two .1-meg 
1-watt in parallel. 


Some may have on hand a small 
transformer with a secondary winding 
rated at 250 volts per side. In this 
case, the transformer would be con- 
nected in the. usual full-wave circuit, 
with the ends of the winding going to 
the respective rectifier plates and the 
centre-tap to earth. 


USING STANDARD TRANSFORMERS 


In order to reduce the voltage at the 
output of the filter, a resistor of from 
3000 to 5000 ohms may be connected 
between the filament of the rectifier V1 
and the junction of the two com- 
ponents Rl and Cl. The exact value 
will vary somewhat but it should be 
such that the supply voltage at the 
output of the filter is between 200 and 
250 volts. 

The voltage is not at all critical, but 
it should preferably be within the limits 
mentioned. 

With a 325-0-325 volt transformer, 
the value of Ri should be increased to 
24,000 ohms (3-watt) and a resistor of 
3000 ohms. (3-watt) connected between 
the filament of the rectifier and the 
junction of Cl and Rl. 
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With a 385-0-385 volt transformer, R1 
remains at 20,000 ohms, but the value 
of the other resistor must be increased 
to 7500 ohms (5-watt). 

In either of the latter cases, the values 
of ‘condensers Cl and C2 may be re- 
duced considerably below 8mf, although 
there may actually be very little point 
in doing this. 


FILTER CHOKE 


Some readers may want to use a 
smoothing choke instead of the resistor. 
This is quite in order so long as the 
choke is of the high-resistance variety. 
If it is of low resistance, as most chokes 
are, R1 should be left in the circuit, too. 

Of course if it is convenient to do So, 
the required 200 or 250 volts may be 
obtained from an existing power supply, 
which may be on hand. It may even 


be obtained from a receiver. However, 
care should be taken to see that there 
is a large-capacity condenser between 
B plus and earth. If this condenser is 


“not present in circuit, the oscillator may 


not function satisfactorily. 

If several oscillators are to be oper- 
ated in close proximity to one another, 
they may have a common power supply. 
This would need to be well regulated, 
so that the various oscillators would 
have no mutual effects. The heater 
leads would also need to be sufficiently 
heavy to avoid undue voltage drop. 


PERMAGNETIC SPEAKER 


Because of its obvious convenience, 
the writer used a permagnetic speaker. 
However, an electrodynamic type may 
be used equally well, provided that the 
field is suitably energised. Furthermore, 
the speaker would need to be reasonably 
sensitive if full advantage is to be taken 
of the output of the oscillator. 

Once again, it is scarcely practicable 
to give circuits covering all possible 
combinations of field resistances, power 
transformers, and rectifiers. Much must 
be left to the ingenuity of the individual 
co-structors to make the best use of 
the parts available. 


ELECTRO-DYNAMIC LOUD 


SPEAKERS 


If the speaker to be employed has 
a field resistance of 5000 ohms or more, 
it could best be connected in shunt 
across the high-tension supply, the 
necessary smoothing being obtained 
with a suitable power. choke and a 
couple of electrolytic condensers. 

On the other hand, if the speaker 
has a resistance of 2000 or 2500 ohms, 
it could be used as a filter, in which 
case the current flowing through it 


For those who want to make use of a conventional full-wave transformer, here is the 


modified power supply circuit. 
3000 to 5000 ohms and RI 5000 ohms, 


With a 250/0/250 volt transformer Rx would be from 


With a 325/0/325 volt transformer, the 


respective values would be 3000 and 20,000 ohms, and with a 385/0/385 volt 
transformer 7500 ohms and 20,000 ohms. 


Se a ae ea 
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would have to be increased by including 
heavy bleed resistance between B plus 
and earth. 

The latter scheme would only be 
practicable where the power trans- 
former had a. fairly high secondary 
voltage. It would not be satisfactory 
with the 200-volt transformer shown in 
the original circuit. 


GENERAL REMARKS 


The general idea is to arrange mat- 
ters so that the field is sufficiently 


energised and so that there is an effec- 
tive plate-supply voltage of about 200 
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“to those who duplicated exactly the original oscillator. 
difficult matter for anyone with the slightest technical knowledge to get things right. 


The simplicity of the underneath wiring is apparent from this photography We have 
rot attempted to give an underneath wiring diagram, since it would only be of use 


However, it should not be a 


volts. The voltage should preferably 
not be more than 250 volts or less than 
about 175 volts. If it is too low, the 
oscillator may fail to operate. 

Old-type cone or horn speakers are 
scarcely suitable -for use With this 
oscillator. Even assuming that an or- 
dinary input transformer is employed, 
the output would be impaired by the 
poor sensitivity of this type of speaker. 

If necessary, several pairs of ear- 
phones may be operated from the oscil- 
lator instead of the loud-speaker. The 
best method of connecting them depends 
on the number and the impedance of 
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CONSTRUCTION 


the phones and on the transformer 
secondary winding. 

It may be found satisfactory to con- 
nect the phones in parallel across the 
voice-coil winding. In other cases, bet- 
ter results may be had by connecting 
them in series or series-parallel be- 
tween plate and earth, with a suitable 
blocking condenser in circuit, 


MAY ALTER THE NOTE 


It may be found that the note will 
vary somewhat with different arrange- 
ment of the phones in. the output cir- 
cuit. It is therefore, a good idea to dis- 
cover the most suitable combination and 
leave it at that. 


As mentioned elsewhere, the note may 
be varied a certain amount by making 
the resistor R4 variable. However, the 
degree of control may not be sufficient 
to offset large variations in the output 
circuit. 

An open circuit jack is placed in the 
cathode circuit of the valve so that the 
oscillator may be keyed. The oscillator 
May be left switched on and will not 


operate until the key plug is inserted 
into the jack and the key is depressed. 

When the jack is open, the full supply 
voltage is across the terminals of the 
key, but in series with the plate im- 
pedance of the valve. The latter would 
limit the current to such a small figure, 
that there is little chance of the opera- 
tor receiving a shock, 
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By a Service Engineer of Radio Equipment Pty. Ltd. 


Being some real-life stories of troubles which were experienced 
in a day's work. Maybe some day you will be worried by one 
of these problems. Read how this man solved them. 


NUMBER ONE 


The service ambulance brought in 
another patient a few days back. It 
was an AC receiver, which, when 
switched on, was found to be quite 
“dead.” However, it’s our. job to tring 
dead ’un’s back to life again, so we 
set to work. 

Removing the output valve from its 
socket, which should have interrupted 
its plate current and produced quite a 
loud click from the speaker, made no 
Sound whatsoever. In removing the 
valve I also noticed that it was very 


' cool, indicating that no plate current 


was flowing through it. 

On checking up the voltages which 
existed in various parts of the circuit, 
I found that the output from the recti- 
fier tube, instead of being approximate- 
ly 400 volts, was only about 220, and that 
on. the output side of the field coil the 
voltage, instead of being 250, was zero, 


LOW VOLTAGE 


The fact that the rectifier was giving 

a low voltage, and that there was noth- 
ing at all coming from the output end 
of the field coil, indicated a short cir- 
cuit from B plus to earth. The fault 
could.not have been simply an open cir- 
cuit in the field coil, because the recti- 
fier in this case would give a higher 
voltage than normal, instead of a lower 
voltage. 
- On using an ohmmeter to check the 
resistance between B plus and earth, I 
found that there was no resistance at 
all, indicating a direct short circuit. 


ee ve / 
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m— NO VOLTAGE 


The next step was to check the dif- 
ferent parts connected from B plus, one 
at a time, to find out. in just which 
part the fault existed. After discon- 
necting one’ or. two condensers and 
other parts, I decided to check the 
speaker itself. In this particular set, 
the speaker framework was bolted dir- 
ectly to the chassis, the two fitting into 
a midget cabinet. : 


FAULTY TRANSFORMER 


In this case the framework was 
earthed and the insulation between the 
primary winding of the. input trans- 
former on the speaker, and the core of 
the input transformer, had broken down 
badlv, causing a direct short circuit 
between the primary winding and the 
core. In this way current from _ the 
power supply unit, after passing through 
the field coil, was flowing to the dam- 
aged spot on. the transformer primary 


winding, and from this spot through- 


the faulty insulation to the core, thence 
to the chassis, and’ thus forming a short 
circuit. 

It was not considered satisfactory to 
patch up the breakdown, owing. to the 
little space available’ One way of over- 
coming the trouble would have been to 
replace the whole speaker transformer. 
A cheaper way, however, was simply to 
ohtain a new set of windings and to as- 
semble these on the iron core of the 
transformer. 


Whenever ordering replacement wind- 


* 


A short circuit be- 
tween B plus and 
earth was fraced to 
a breakdown of the 
insulation ‘between 
the primary wind- 
ing and the core 
of the output trans- 
former, the ‘speaker 
being bolted direct- 
ly on |to the cHassis. 
lt appeared —im- 
practical to repair 
the breakdown and 
a new set of wind- 
ings was accordingly 
installed on the 
original core. 


SHORT CIRCUIT 
To CORE 


NUMBER TWO 


_ either by a sudden jump or by no read- 


any suggestion of jumpiness, 


ings for speaker transformers, it is 
essential to specify the type number of 
the tube, which is connected to the 
primary, and also to specify either the 
voice coil impedance of the speaker 
or the make and model of the speaker, 
so that a transformer having both the 
correct primary winding and secondary 
winding can be supplied. Ast Ie 


Number Two had the very common 
fault of a noisy volume control, The 
trouble evidences itself quite frequently 
in both battery and AC operated  re- 
ceivers, by a scratching or» crackling 
noise whénever the volume control is 
turned. Some radio sets are fitted with 
a volume control, which consists of a 
wire-wound potentiometer, while in 
others the potentiometer has a fresist- 
ance element composed of a deposit of 
carbon on a piece of insulating mater- 
ial. 

As the trouble with these volume con- 
trols is usually purely a mechanical one, 
the most satisfactory method of over- 
coming it is to replace them with new 
ones, but, if a new unit of the correct 
value is unobtainable, a temporary re- 
pair can often be made. 

In the case of wire-wound potentio- 
meters, inserting a thin piece of very 
fine glass-paper or sandpaper between 
the rotating arm andethe resistance ele-- 
ment will often clean away a deposit 
of dirt or corrosion, and, after any dust 
or dirt’ is removed by a piece of cloth, 
the contro] may be quite silent. 


CARBON POTENTIOMETERS 


Carbon type potentiometers are a 
little more difficult to deal with, but, 
with these, it is frequently possible to 
make a temporary repair by removing 
the dustproof cover at the back, and 
rubbing a piece of ordinary lead-pencil 
on the carbon Strip. ; 

The graphite in an ordinary lead+ 
pencil is am electrical conductor, but it 
has considerable resistance. If the 
carbon film is damaged on the potentio- 
meter, it is sometimes possible to repair 
this my simply using.an ordinary soft 
lead-pencil and rubbing it several times 
over the patch where the crackling noise 
is experienced so as to form another 
carbon film, This, of course, is only a 
temporary measure and, aS soon = as 
possible, the unit should he replaced 
with a new one, 


USING AN OHMMETER 


If an ohmmeter is used for checking 
the resistance of a potentiometer, any 
noisy spots will usually be indicated 


‘ 


ing at all on the ohmmeter scale, as the 
shaft of the potentiometer is turned. A 
good potentiometer should give a 
gradual increase or decrease of resist- 
ance as the shaft is rotated, without 
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NUMBER THREE 


Number three was a simple case of a 
broken down high tension bypass. 

Quite frequently, in service work, one 
comes across a punctured tubular con- 
denser of the paper dielectric type, par- 
ticularly in the case of a, plate bypass, 
a screen bypass or a coupling con- 
denser. At first thought, these may 
seem to have an ample margin of safety 
in respect to their voltage ratings, with 
the results that the makers of the con- 
denser come in for some abuse or criti- 
cism, 

An examination of the circuit ar- 
rangement may soon show that the con- 
denser has been subjected to a voltage 
far in excess of its voltage rating for 
a few seconds each time the receiver is 
switched on. 

Most AC receivers employ a directly 
heated rectifier tube, which heats in 
about two seconds. The remaining 
tubes in the set are usually of the in- 
directly heated type, which may re- 
quire 20 seconds or more to reach their 
normal operating temperature. 


HIGH INITIAL VOLTAGE 


This means that, for the intervening 
time after the rectifier is heated, it is 
delivering an extremely high output 
voltage, due to the fact that the re- 
maining tubes are not drawing any 
current. The only load on the rectifier 
under these conditions is the small 
amount of current which may pass 
through the voltage divider, if indeed 
the receiver incorporates a voltage 
divider or divider network. 

In the case of an ordinary type of 
AC operated receiver, employing a 
power transformer delivering 385 volts 
to each plate of the rectifier tube, fitted 
with a loudspeaker with a 2500 ohm 
field coil, and also a 15,000 ohm voltage 
divider, the current drain on the recti- 
fier, during the time which the remain- 
ing tubes in the set are heating, is only 
about 25 MA. The result is that the 
voltage output of the rectifier rises to 
approximately 460 volts and the voltage 
at the B plus end of the: voltage divider 
is approximately 400 volts. 


GRID, SCREEN CIRCUITS 


If we examine the circuit of an ordin- 
ary type of set, we will see that the 
coupling condenser is connecteq to the 
B plus end of the voltage divider 
through the resistor in the plate circuit 
of the detector tube. Similarly, there 
may be one or more of the screen grids 
of the tubes in the receiver, operated 
directly from B plus through a voltage 
dropping resistor. 

Now, the condenser connected from 
the screen to earth, and the coupling 
condenser will be subjected to the full 
voltage at the B plus end of the voltage 
divider until the tubes warm up, _be- 
cause, with the tubes drawing no cur- 
rent, there will be no voltage drop 
‘through the resistors in series with the 
condensers, and therefore, the full volt- 
age at the B plus end of the voltage 
divider will be applied to the condens- 
ers. 

For this reason it is absolutely neces- 
sary to employ tubular type condensers, 
with a voltage rating of at least 400 in 
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In this typical paraphase circuit, the breakdowm of one of the coupling condensers 
caused a positive voltage to be applied to one grid. The cathode current was so high 


that the remaining valve was biassed to cut-off or thereabouts. 


To judge by the 


distorted nature of the output, only the peaks of signal were being amplified properly. 


or@inary types of receivers. The normal 
voltage applied to a coupling condenser 
or screen bypass condenser may only be 
in the vicinity of 100 or 150 volts, but it 
must be borne in mind that this voltage 
is that which exists during the normal 
operation of the receiver, after all the 
tubes have heated. Due allowance must 
be made for the voltages which exist 
during the heating-up period of the 
tubes. 


FURTHER EXAMPLES 


In the case of g receiver with a lower 
resistance speaker field coil or a higher 
resistance voltage divider, the voltages 
existing during the heating up period 
are even higher than those just » men- 
tioned, 

Again let us assume an ordinary type 
of power transformer; delivering 385 
volts on each side of the secondary 
winding, and an 80 or 5Y3G type recti- 
fier. If the receiver is equipped with 
a loudspeaker employing a 1000 ohm 
field coil and a voltage divider having a 
resistance of 25,000 ohms, then _ the 
maximum output voltage from the rec- 
tifier will be in the vicinity of 480 volts, 
and the voltage at the B plus end of the 
voltage divider will rise to 460 volts dur- 
ing the heating up period. If a 523 or 
5U4G rectifier is used in place of the 80, 
then the voltages will be 500 and 480 
volts respectively. : 


ELEMENT OF RISK eae 


Although 400 volt rating condensers 
will probably last, under these  condi- 
tions, for a considerable period of time, 
nevertheless, it should be realised that 
during the heating-up period, these 
condensers are subjected to a consider- 
able overload. 

To provide an adequate margin of 
safety in the case of a receiver operat- 


ing with a high resistance voltage 
divider or a low resistance field coil, it 
would be advisable to employ condens- 
ers having qa working voltage rating of 
at least 600, but as these are consider- 
ably more expensive than the normal 
400-volt type, most manufacturers pre- 
fer to employ the 400-volt rating con- 
densers, because, génerally speaking, 
these can stand a certain amount of 
overload without reducing their life to 
any great extent. 


COUPLING CONDENSERS 


In the case of coupling condensers 
connecting the plate of the audio volt- 
age amplifier to the grid of the output 
tube, it is more important to see that 
an adequate voltage rating is employed. 
A leaky condenser in this position usu- 
ally means that the power output tube 
is subjected to a ‘considerably heavier 
plate current than its normal value, 
with the result that the cathode of the 
tube is often damaged, and the tube 
ruined. } 

This is brought about by the punc- 
tured condenser allowing the positive 
voltage from the plate circuit of the 
preceding tube to pass through on to 
the grid of the power tube, resulting in 
a positive grid bias and heavy plate 
current. 


INDIRECTLY HEATED RECTIFIERS 


High voltages during the warming up 
period are not experienced in radio re- 
ceivers fitted with indirectly heated rec- 
tifiers such as the 83V or 5V4G. In this 
case the rectifier takes just as long as 
the remaining tubes in the set to heat 
up, with the result that, .by the time 
the rectifier is operating, the remaining 
tubes are ready to absorb their share of 
the current, and the voltage never rises 
much above the normal working value, 
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RADIO THEORY 


Mr. L, B. GRAHAM 
Principal of the A.R. COLLEGE, 


dha operation of any type of 
motor naturally depends on 
the action or effects of the elec- 
trical power supplied. to the 
motor. For this reason it will be 
necessary to have some know- 
ledge of the fundamentals of 
electricity and magnetism. 

Scientists tell us that all matter, re- 
gardless of its nature or state, funda- 
mentally consists of two types of elec- 
trical charges. One type of charge is 
called a positive charge, and the other 
type a negative charge. 

Electricity itself, before any work is 
done upon it, contains no energy, and 
consequently cannot be made to do any 
work, but electricity which has been 
put into motion so that it circulates 
around some conducting path does con- 
tain energy, and can be made to do 


AMPERES 


Figure |. 


current flow is mot constant and varies in a periodic manner, 


bso you buon 2 


About 


Electric 
Motors 


By way of a change, Mr. Graham proposes to digress for the 
time from purely radio theory and to discuss, in the next few 
issues, the theory of electric motors. A general knowledge of 
electric motors is often valuable to the radio enthusiast. This, 
the first article, deals mainly with the electrical theory upon 
which a discussion of electric motors is necessarily based. 


work. Therefore, we require a move- 
ment of electricity or a flow of electric 
current in order to make our motors 
operate. 


Electricity can often be likened to’ 


water; water at rest contains no 
energy and can do no work, but once a 
current or flow of water is set up the 
water can be made to operate various 
types of hydraulic machines, so that 
work is done. 

To set water in motion, or to make it 
flow through pipes or through a machine 
we require some pressure behind it. This 
pressure is generally measured in lbs./ 
sq. inch. Similarly, to make an electri- 
cal current flow in a circuit we also re- 
quire pressure. Electrical pressure is not 
measured in lbs./sq. inch, but in a 
special term known as voltage. The volt- 
age, then, of an electrical circuit, speci- 
fies the amount of pressure trying to 
force current to flow. 


AMPERES 


In a water system we measure a cur- 
rent of water, or the rate of flow of 
water in gallons per second, gallons per 
minute, or some other such term, In 
an electrical circuit we also have a sys- 


SECONDS 


In the case of A-C power supplies, the direction and strength of the 


With the usual 50 cycle 


supply the current rises to a maximum in one direction, returms to zero, rises to a 
maximum in the other direction and returns again to zero, fifty times each second, 
Two complete cycles are shown above. 
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tem of measuring the flow of current, or 
rate of flow of electricity. The unit used 
in electrical circuits is the ampere. 

It is not necessary to say “amperes per 
second” or “amperes per minute,” be- 
cause the term “amperes” takes into 
consideration the amount of electricity 
passing a certain point in a circuit in a 
second. Thus we can see that where we 
would speak of the rate of flow of water 
in gallons per second, we would speak of 
the rate of flow of electricity in am- 
peres. 

The difference between the terms volt- 
age and current should be clearly un- 
derstood. The term voltage refers only 
to the pressure which tries to force cur- 
rent to flow around the circuit and to 
nothing else; while-current means the 
rate of flow of electricity as measured 
in amperes. 


ELECTRICAL POWER 


The amount of work which can be 
done by a circuit, or the power of a 
circuit, depends not on the voltage or 
current alone, but on the combined 
effect on the two. To do a certain 
amount of work we can employ a low 
voltage and large current, or a large 
number of amperes, a medium voltage 
and a medium number of amperes, or a 
high voltage and small number of 
amperes, 

This means that the power or work 
which can be done by an electrical cir- 
cuit is proportional to the voltage ap- 
plied to the circuit multiplied by the 
rate of flow, or amperes, of current cir- 
culating. 

The unit used to measure the power of 
a circuit is called the watt. One watt of 
power is produced by one volt of pres- 
sure forcing a current of one ampere to 
flow. In other words, the power in 
watts equals the pressure in volts mul- 
tiplied by the current in amperes. 


HORSEPOWER 


There is also a relationship between 
the power in watts in a circuit and the 
horse-power developed by the circuit. It 
takes 746 watts of power to equa] one 
horse-power. 

In many instances you will find abbre- 
viations used for the terms voltage, 
amperes, and watts. Voltage is com- 
monly abbreviated to volts, or simply 
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internal-combustion engine, the motion 
Picture, radio, the aeroplane, the lino- 
type, the induction motor for alterna- 
ting current, electric welding, and the 
audion or electron tube which gave 
wireless a voice, 


It is upon inventions of this kind 
that great industries are based. They 
have earned millions on millions, not 
only for their inventors, but for the 
investors who bought or leased the pa- 
tent rights, and for the ‘thousands. of 
inventors who. have patented improve- 
ments on the basic inventions, to say 
nothing of the millions of uninventive 
folk for whom they have created com- 
forts and jobs at better wages. 

Maybe your invention will rock the 
world and change the face of civilisa- 
tion, too. You never can tell. George 
Westinghouse didn’t think his air- 
brake amounted to much, but it made 
a large fortune for him and revolu- 
tionised railways. 


VARIOUS MOTIVES 


The ideas for inventions don’t always 
spring from the altruistic motive of 
benefiting the human race, or even 
from a desire to make money. The dial 
telephone exchange owes its existence to 
a suspicious American undertaker who 
thought a business rival had bribed the 
telephone operators to bungle his calls. 
This set him to working out what he 
called the “girlless exchange.” 


Sheer timidity led Dr. Rene Laennec, 
a French physician, to invent the stetho- 
scope. The doctor was bashful about 
putting his head to the bosoms of his 
lady patients. One day, while on his 
way to visit a lady whose bosom filled 
him with trepidation, he noticed a 
couple of children sending signals 
through a board. One would scratch 
his end of the board, the other would 
listen at the other end. 


The thought flashed upon the doctor 
that he might use the same principle 
to listen to the chest of his patient. 
So he shaped a piece of hardwood for 
his special needs, applied the far end 
to his patient’s chest, the near end to 
his ear. From this crude beginning 
has developed the amazingly sensitive 
instrument now used by physicians. 


LAZY INVENTOR 


The desire of Humphrey Potter to 
play won for him undying fame as an 
inventor. In the early Watt steam 
engine, the steam was alternately ad- 
mitted to the opposite ends of the cyl- 
inder through cocks turned by hand. It 
was Potter’s job to turn the cocks. By 
tying strings to the cocks so that the 
engine would itself turn them, he freed 
himself so that he could play. 

There were accidents all along the 
line in the discovery of ethyl as an 
anti-knock ingredient in petrol. After 
a great deal of research, Charles F. 
Kettering, chief of research for General 
Motors, and Thomas Midgeley,  jun., 
came to the conclusion that the knock 
_ Must be due to the color of the gaso- 
line. 


An assistant was sent to the chemical 
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storekeeper did not knox off-hand any 
such chemical, but his eye fell upon a 
bottle of iodine, and he handed it out 
in the hope that iodine would dissolve 
in petrol and certainly would give it 
color. The knocking disappeared in- 


-“stantly. 
COINCIDENCE © 
LT, 


Now, out of over ten thousand bottles 


of chemicals in«the storeroom, it. -hap-: 


pened that just one bottle contained 
material that would eliminate knock! 


While their earlier theory was found: 


to be wrong, iodine furnished. Messrs. 
Kettering and Midgeley with the know- 
ledge that materials of the. bromide 
family would prevent knocking. This 
clue ultimately led ‘to the invention of 
tetra-ethyl lead. ; 

Kettering figured indirectly in the 
discovery of one of the more important 
of the recent improvements in. motor 
engines, the so-called “tin-plated pis- 
ton.” * Engineers in the General. Motors 
laboratory were supervising an ehdur- 


(Continued from Page 43) 

In our amplifier you will see that we 
stood some of these components on end 
and connected the earthed end directly 
to one of the earth terminals, The eom- 
ponents associated with the output valve 
are not so important and can be earthed 
at the most convenient point, f 

When wiring the electrolytic condens- 
ers watch the polarity of the connections, 
The polarity of each of the electrolytic 
condensers is clearly marked on the ‘cir- 
cuit,diagram and you will have no diffi- 


culty in getting things right. “The main - 


point is not to forget, 
For the, rest, there is little to worry 
about and it is merely necessary to 


follow the usual rules. of asSembly and 
wiring, 


A FEW HINTS wee 


If you are not used to building radio 
gear, do not be in too great a hurry. 
Make sure that every soldered joint is 
Secure before you pass on to the next. 
Resin colored solder is probably the 
best solder to use. If the solder does 
not flow evenly over the joint, use a 
smearing of good flux, 

Never use more flux than is absolutely 
necessary. If you do, you will find that 
it will run under the lugs, when heated, 
and form a sticky mess, which looks 
bad, and is bad. 

Do not make the connecting leads 
longer than necessary, but run them 
where they will “stay put.” 

Mount the condensers and resistors 
as firmly as possible and in such posi- 
tions that they will not come adrift 
when the chassis is subjected to vibra- 
tion and bumping. If you cannot man- 
age it otherwise, a loop of stout thread 
around the condenser and under some 
fixture will often keep it in place. 

If the leads to any of the condensers 
or resistors have to be extended, use a 
smal] piece of fine busbar and slip a 
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storerooms for a coloring matter which 
would completely dissolve in petrol, The 


STORY 


» 

‘ance test run on a transmission unit, 
Just as word came that Kettering was 
coming to inspect the test, the pistons 
of the motor began to slap under wear 
and heavy load. 

One of the engineers proposed, as a 
temporary measure and in order that 
the “Boss” might see the test in opera- 
tion, that they build up the worn. pis- 
tons by coating them with tin. :The 
coated pistons were replaced. The en- 
gine ran along for months, so long, in 
fact, thatthe curiosity of the engineers 
finally ame aroused, and it was only 
then that: the Surprising wearing quali- 
_ties of the tin coating became. appre- 
ciated. 


SO IT GOES ON 


The untiring effort of hundreds of 
inventors. have finally given the lie to 
the old adage that “Necessity .is the 
mother of invention.” In the modern 
world, necessity is more nearly the child 
of invention, than its mother. Most of 
the inventions that: once were regarded 
as luxuries are- now regarded as con- 
stituting the bare necessities of life. 


FOR P.A. 


piece of spaghetti ‘tubing over the ex- 
tended lead. This method is preferable 
to tacking a small piece of hook-up wire 
to the end of the lead. The result is 


- seldom rigid and increases the possibility 


of short-circuiting the other leads, 

If in doubt as to where a lead goes, 
do’ not guess at it, but study the -under- 
neath wiring diagram and the circuit 
carefully and endeavor: to’ make quite 
sure. 

There is little more than can. be said 
and-it remains to do the actual build- 
ing. 

When the amplifier is first switched 
on, watch the rectifier carefully in case 
there happens to be short-circuit any- 
where. If the rectifier shows any signs 
of a blue glow between filament and 


plate, switch off immediately and 
search for'a short between B plus and 
earth. 


If you cannot locate anything wrong, 
it may be that one of the electrolytic 
condensers is faulty. If no means are 
available for testing the condensers, 
try the effect of disconnecting them 
one by one and see if the amplifier then 
heats up normally. 


OSCILLATION 


If the amplifier should break into un- 
controllable oscillation, when Switched 
on, the chances are that you have the 
output valve circuit mixed up some- - 
where. Switch the amplifier off again 
and see that you have the feedback 
connected to the correct output valve. 

Another possible cause of oscillation 
is the failure to earth the input circuit 
or the associated shielding, However, 
these points are just mentioned in case 
you strike trouble. 

In actual practice you should have no 
such difficulties and the amplifier 
should operate satisfactorily “from the 
word go.” 
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Australian Reply To Jap Propaganda 
. ENEMY CLAIMS REFUTED 


For many weeks now the Japanese have been broadcasting 
news commentaries into which have been woven much subtle 


propaganda. 


Unfortunately many of the threats and pre- 


dictions have been only too true and this may have influenced 
some listeners in believing that everything heard from Tokio 
was bound to be true. 


@ this is the case they have 
unconsciously become defeat- 
ists which’ is exactly what the 
Japanese intend them to, and is 
possibly the main intention of 
these broadcasts. 

It is, therefore, reassuring to learn 
that the Australian authorities are 
now preparing to counter this enemy 
propaganda and at the same time give 
the Japanese people a few home truths 
to consider as well. Let us hope that 
these Australian broadcasts will be 
carefully planned and delivered in a 
more convincing manner than some of 
our previous efforts. , 


SEASONAL CHANGES 


The seasonal change is already be- 
coming noticeable, as some of the day- 
light stations can now be heard again, 
and before long we will be able to have 


lunch-time reception. The effect of 
this change will also be felt at night, 
as the higher-frequency stations, es- 
pecially those in the 16 and 19 metre 
bands, will gradually fall off until re- 
ception will only be very spasmodic. 
Stations on the 13-metre band have 
already practically disappeared in most 
locations, though now and again, on 
a favorable night, some of the Empire 
transmitters can still be heard. 


DAYLIGHT SAVING TIME 


At the time of writing these notes 
it is not clear as to whether daylight 
saving time will stop at the end of 
March or continue for a further period. 
Will readers therefore Please remember 
that all times shown in this issue are 
Daylight Saving Time in Eastern Aus- 
tralia and take this into account in 
the event of, Standard Time being re- 
verted to on April 1? 


: 
TWELVE MONTHS IN RETROSPECT 
—R. & H. SCOOPS DURING THE PAST YEAR 


T seems only a short time ago since 

our first number yet this issue begins 
our fourth year of publication. At the 
end of each volume we usually review 
our efforts during the preceding twelve 
months, so we accordingly list below 
what we consider our best scoops in 


Volume 3. 

In the last twelve issues we listed 121 
new stations and of this total “Radio 
and Hobbies’ was the first Australian 
magazine to list approximately 80 of 
them, which is about 66 per cent. This 
we think is good for a monthly publi- 
cation, as the weeklies have many more 
opportunities of printing details of new 
stations Heard. 

Some of the best stations which we 
were first to report were Radio Addis 
Ababa, Radio Ponta Delgado, Radio Den- 
mark, ZOY, HHBM, CBFY, SUP2, CFCX, 
ZHN3, ZHN9, ZRD, PLS, HIlJ, HI3C, 
and PRE9. 

Perhaps our most popular feature in 
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the short-wave notes has been “Who’s 
Who in S.W. Broadcasting,” as we are 
continually receiving letters of appre- 
ciation concerning this section. Another 
popular column is “This Month’s Veri- 
fications,” as it gives readers an idea as 
to what shape their verifications will 
take and also from what stations cards 
can be expected. While the war is on, 
of course, this must be accepted with 
reservations. ' : 

When Volume 4 comes to an end we 
hope that the short-wave section will 
still have as large a following as we 
have at the present time, and if the 
same help is given by our readers as in 
the past, we feel sure that this will be 
the case, 

A large measure of this year’s success 
has been due to those enthusiastic 
listeners who have advised us by letter 
and even telegram of anything new 
which they have heard, consequently 
helping to maintain our reputation of 
being first with the news of new stations. 


by | me 

Ray Simpson 
COSTA RICA 

TWO STATIONS ON 25.21m 


JR EADERS will remember that in the 

February issue we reported hearing 
TIEMC on 11,900ke, 25.21m, and we men- 
tioned that we had heard two different 
addresses given for this station, namely, 
PO Box 849 and also Box 1167, Also, 
different slogans were heard when the 
station was on at night to what was 
given when it was logged late on a Sun- 
day afternoon. It would now appear 
that there is two different stations using 
this same frequency as, according to the 
latest Globe Circler, the one with the 
address Box 849 is TIJMT, “Radio 
America Latina,” so the other will be 
TIEMC, as we have quite definitely 
heard this call given on more than one 
occasion, - 


CHUNKING SCHEDULE 


TOHE Chiness International Broadcast- 
ing Station has just sent us their 

latest schedule which we publish in part 

below. 

To North-West Europe, 5950ke., 8.30 am 
till 9.15 am. 

To North America, 11,900ke. 5.30 pm. 

To Hawaii, 11900kc., 7 till 7.30 pm. 

To Australia and New Zealand, 11,900 

ke., 9.15 pm. 2 

To SE Asia, 11,900ke., 10.30 pm. 

To South Seas, 11,900kce., 11.30 pm. 

To North America, 5059ke., 1 till 2 am. 

To Near East, 11,900ke., 2.35 till 2.45 am. 
Variations in the above have already 

been noted, but this should serve as a 

guide. 


[srop press | 


.NEW MEXICAN STATION ON 31.39M. 
A NEW Mexican station can now be 
heard daily till closing at 5.5 pm. 
Gives English on closing, and think 
call letters are pea 


VLQ8 16.85M. AGAIN IN USE 

The Sydney station VLQ8, 17,800kc., 
is again in use daily from 5.55 pm till 
6.15 pm, in session for the British Isles. 
OCAX5C IS NOW ON 9540KC., 31.45M. 

The well-known Peru station can now 
be heard on Sundays at good strength 
till closing at 5 pm with “Lover, Come 
Back to Me.” 


PERTH NOW USING 9615KC., 31.21M. 

The Perth national SW station has 
recently moved to a new frequency, 
9615ke., and opens there at . good 
strength at 10 pm. : 


2RO12 ROME VERY LOUD AT 5 PM. 

The Rome station 2RO12, 15,100kc., 
19.86m., has been heard lately at ex- 
cellent strength, reading messages to 
Italian people in Ethiopia, Eritrea, and 
Somaliland. 
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6 AM TILL NOON 


Radio Cairo, 50.17m. Fairly good till closing 
at 7.30 am. 


ZRH, 49.95m, Johannesburg. Quite good at 
7 am. 


DXX, 48.86m, Berlin. Loud station at 6 am. 


GRN, 48.43m, Daventry. Loud station at 
6 am. 


GRJ, 40.98m, Daventry. 


6 am. 


WRUW, 30.93m, Boston. 
9 am. 


GRH, 30.53m, Daventry. 
8.15 am. 


CSW6, 27.17m, ‘Lisbon. 


WLWO, 25.62m, Cincinnati. 
am. 


Best reception period from 6 am till 10 am. 


Loud station at 
Good strength at 
Quite good at 


Excellent at 6 am. 
Good at 9.30 


or 
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NOON TILL 6 PM 


GSB, 31.55m, Daventry. Good strength at 


6 pm. 

2RO3, 31.14m, Rome. Very good in late 
afternoon. 

HYJ, 25.55m, Vatican City. Excellent opening 
at 6 pm. 


COCY, 25.55m, Havana. Quite good some 
days at 4.30 pm. 
GSD, 25.53m, Daventry. 
also at 5.30 pm. 
XEWW, 31.57m, Mexico City. 
signal around 4 pm. 
WNBI, 25.23m, New York. 


Fair in afternoon, 
Quite nice 
Fair strength at 


4 pm. 
VUD, 19.62m, Delhi. Fair strength at 5.30 
P . 
je 


m. 
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SHORT WAVES 


WHEN AND WHERE TO LISTEN - 


Here is a chart for quick reference, giving the call and listening times for the best short- 
wave stations on the air. Where the station is not receivable at good strength when it 
comes on the air, the time is given at which reception should be satisfactory. 


6 PM TILL MIDNIGHT 


GSV, 16.84m, Daventry. Very good at 10 pm. 

2RO20, 16.87m, Rome. Good strength at 
Il pm. 

DJR, 19.56m, Berlin. 

CBFY, 25.63m, Montreal. 
pm. 

JZJ, 25.42m, Tokio. ! Loud station at 8 pm. 

Radio Saigon, 29.29m. Loud station at 10 
pm. 

XGOI, 31.04m, Shanghai. Quite good at 
11 pm. 

VUD4, 31.28m, 
11.30 pm. 

KGEl, 41.38m, San Francisco. 
11 pm. 

Best reception period from 7 pm till midnight. 


Excellent at 10.30 pm. 


Delhi; Good strength at 


Excellent at 


NEW STATIONS OF THE MONTH 


U.S.A. — ENGLAND — ITALY 


(,UITE a nice little bunch of new 
stations this month, including three 
more Daventry transmitters and also 
some interesting stations in the United 
States. We also give more information 
concerning Freedom Radio located 
somewhere in the Philippine Islands, 


KJE8—KJE9 LOS ANGELES 


What are possibly the loudest USA 
stations we have ever. heard were 
logged for the first time early one Sun- 
day morning from just after midnight 
till well after 2 am. The first one was 
KJE8, on a frequency of 9399kKc, 31.95m., 
which evidently opened at midnight 
and continued on this frequency till 
1 am, when it closed down. . 

The programme consisted of excel- 
lent recording of Strauss waltzes, and 
in between each record the following 
announcement was made:—‘This is 
Station KJE8, Press Wireless Inc., Los 
Angeles, Cal., USA, testing programme 
channel service on a carrier frequency 
of 9390kc.” 

As stated above, this station closed 
at 1 am, but it was replaced one hour 
later, at 2 am, by another one, KJE9, 
on a frequency of -10,750ke. 27.91m. 
Seme type of programme. Strength was 
exceptionally good, being louder than 
KGEI even.in the old days, when this 
station was heard so well. out here. 
We should imagine that Press Wireless, 
Inc. would verify reports on the above 
two transmissions. 

Another new Hawaii station is KEQ, 
on 7370ke. 40.71m., concerning which 
we have just received a telegram from 
our good friend Dr. Gaden. The station 
was heard at 11 pm, and was possibly 
relaying the usual General Electric pro- 
gramme from the Fairmount Hotel. ; 
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GRD—GRK—GRM, DAVENTRY 


The Empire station is again extend- 
ing, and another three new outlets 
have been heard during the past week, 
details being as follow:—GRD, 15,450kc. 
19.42m., is quite good at night till clos- 
ing at 830 pm, and also in the early 
morning till 2 am. GRK, 17185kc. 
41.75m., not used regularly, but often 
heard around 7 pm and more regularly 
at 3 am; and, finally, GRM, on 7250kc. 
41.38m., which gives foreign programmes 
around 3 am. 


FREEDOM RADIO 


As briefly reported in our stop-press 
panel last month, there is how a Free- 
dom Radio operating somewhere in the 
Philippine ‘Islands. The channel used 
is 9645kc. 31.1m., just slightly higher 


NEW GERMAN DXR 


Another new German station has 
recently opened up on the 25-metre 
band, this one being DXR, on 11,760ke. 
25.51m., and is heard well in the morn- 
ings at 7 o’clock and can also be logged 
in the afternoon at 5 o’clock, but is 
much weaker at that time. 

The Italians have also opened up 
another new outlet in the same band, 
this one being on 11,945ke. 25.12m. and 
is heard at quite good strength in the 
mornings, when it is used in parallel 
with 2RO4. No call letters have been 
heard for this new station, as they do 
not appear to be giving separate calls 
now for each frequency used, 


NEW YORK STATIONS 


Since writing the body of these notes, 


in frequency than the old KZRH, which we have heard WCRC opening at mid- 


is also on the air. 

When first heard, it used to close at 
about 9.50 pm, but now stays on the air 
much later. The news in English is 


night on 17,830kc. 16.83m., though 
strength is not as good as WCBX, with 
the same programme, on 15,270ke. 


The other New York station, WNBI, 


given at 9.30 pm, and can be followed has been logged on an entirely new 


quite well on most nights. This station 
can also be heard in the mornings, 
when it opens at 9.30 am, but is not as 
good at that time as it is at. night. 
Long may they continue on the air in 
the cause of freedom. 


frequency—namely, 17,880ke. 16.78m.— 
this one with the same programme as 
WNBI, on 17,780kc. The new channel 
appears to open at 1 am, while the 
regular one, 17,780kc., starts at mid- 
night. 


es 


\VE are very grateful to the following . Suleau, Roseville, NSW; Mr. A. Lee, 


readers who have sent in inter- 
esting letters and reports on their 
station loggings:—Mr. J. Buckley, Goul- 


burn, NSW; Mr. L. Walker, Applecross, 
WA; Mr. R. K. Clack, Beresfield, NSW; 


Newcastle, NSW; Mr. H. Perkins, 
Malanda, Qld.; Mr. G. Obey, Bronte, 
NSW; Mr. A. S, Condon, Laura, SA; 
Mr. B. W. Battis, Speers Point, NSW; 
Mr G. Jones, Seymour, Vic.; Mr. M. 
Foster, Mount Vincent, NSW; Mr, G, 


Dr. K. B. Gaden, Quilpie, Qld.; Mr. L. R. Smart, South Caulfield, Vic. 
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Good from 11,30 ~ 


SHORT WAVES 


‘THIS month we are able to give some 

information concerning one of our 
Western Australian listeners, Mr, L. 
Walker, of Applecross. This listener 
is a comparative newcomer to short- 
wave listening, having first become in- 
terested in the hobby in 1939, but since 
that time has rapidly increased his log 
of stations and now has a very com- 
mendable total. 


COMMERCIAL RECEIVER 


Mr, Walker is at present using a 
well-known commercial receiver of six 


valves, including a stage of RF am-~ 


plification. This receiver tunes from 
15 to 52 metres, and thus covers all 
main bands. 

The aerial at present in use is only 
of a temporary nature, and in the 
near future he intends erecting a 60ft. 
inverted L type about 30ft. high. Many 
other types have been tried, but, taken 
all round, this listener considers the 
inverted L to give the best signal-to- 
noise ratio, 


FAVORABLE LOCATION 


Unlike some of our other listeners, 
Mr. Walker considers he is favored by 
a good location, being in a high position 
overlooking the Swan River, well back 
from the road and consequently not 
troubled by interference from auto- 
mobiles, &c. Neither trams nor trolly 
buses come within a mile of his house, 


WITH OUR S.W. REPORTERS 


MR. L. WALKER 


so he is indeed to be envied at being 
so free from man-made static. 

This listener’s favorite stations are 
those located in North and South 
America, especially the latter, though 
stations in that continent are harder 
to receive, The Africans are also popu- 
lar, but this requires very early rising, 
which is harder than logging the 
stations. 


One card from each country is this 
reader’s first objective in the way of 
verifications, and at the present time 
he has about 30 cards from 19 coun- 
tries. Among the best cards received 
so far are COK, HCJB, YUB and 
WRCA, while reports are out to COBC, 
XEWW, CR7BE, ZRH, and one or two 
others. Let us hope that they will all 
turn up before very long. 


S-W_CLUB MEMBERS 


Mr. Walker is a member of the 
Short-Wave Listeners’ League of WA 
and also the All-Wave All-World DX 
Club, and contributes to several Aus- 
tralian radio magazines. “Radio and 
Hobbies” has been taken since the first 
number, and some of the issues have 
been hound in order to preserve them, 


The features “Who’s Who in SW 
Broadcasting,” “Flashes from Every- 
where,” and “The Month on Short 


Waves” are especially interesting to this 
Western Australian listener, though he 
is also a keen’ reader of all the con- 
structional articles. 


UNITED STATES S.W. STATIONS 


show below the latest list of 
frequencies allotted to the various 
short-wave stations located in the United 

States of America. 

WCBX, New York, NY, 6120, 6170, 9650, 
11,830, 15,270, 173830, 21,570 ke, Con- 
ditional, 6060 and 21,520 kc. 

WORC, New York, NY, 6060, 6120, 6170, 
9650, 11,830, 15,270, 17,830, 21,520, and 
21,570 ke, 

ae New York, NY, 9670 and 17,780 


wiret New York, NY, 6100, 
15,150, and 21,630 kc. 

WGEA, Schenectady, NY, 6190, 9550, 
15,330, 21,500, and 21,590 kc. 

WGEO, Schenectady, NY, 6190, 9530, and 
15,330 ke, 


11,890, 


WLWO, Cincinnati, Ohio, 6080, 9590, 
11,710, 15,250, 17,800, and 21,650 ke. 

WCAB, Philadelphia, Pa., 6060, 9650, 
11,830, 15,270, 21,520, and 25,725 kc, 

WRUL, Boston, Mass., 6040, 11,730, 11,790, 
15,130, 15,350, 17,750, and 21,460: ke. 

WRUW, Boston, Mass, 9700, 11,730, 
15,130, 11,790, 15,350, 17,750, and 25,600 
ke, 

WRUS, Boston, Mass., 6040, 11,730, 11,790, 
15,130, 15,350, and 17,750 ke. 

WBOS, Boston, Mass., 6140, 9570, 11,870, 
15,210, 17,780, and 21,540 ke, 

KWID, San Francisco, Cal., 6060, 9570, 
11,870, 15,350, 17,760, and 21,610 kc, 
KGEI, San Francisco, Cal., 6190, 9530, 

9670, and 15,330 ke. 


THIS MONTH'S 


CB1174,— Santiago, Chile. ~ 11,740k.c., 
25.55m, We first reported to this sta- 
tion. on April 10; 1939, and have fol- 
lowed up with three letters since that 
date, so were quite pleased to get their 
letter of verification a couple of weeks 
ago. Station is known as Radio 
Hucke, and re-broadcasts CB93. Ad- 
dress is Orlandini and Raggio, Ltd., 
Cassilla 6009, Santiago, Chile. 

CRiYAA.—Lourenco Marques, Mozam- 
bique. 6170kc., 4862m. The Radio 
Club of Mozambique has sent us its 
attractive red and white card verify- 
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VERIFICATIONS 


ing our report of this station heard 
on above frequency on August 9, 
1941, Another card was also sent for 
CR7AA for its other frequency of 
6030kc., 49.75m., this being verifica- 
tion of our report dated September 
20, 1940. By the same mail they also 
sent us card for CR7BE, verifying our 
report of this station on its present 
frequency of 9830kc, Accompanying 
the cards was a very courteous letter 
in English by the manager of the 
club. Its address is: PO Box 594, 
Lourenco Marques, Mozambique. 


FLASHES FROM 
EVERYWHERE 


MANCHUKUO.—The Hsinking station, 
MTCY, has been heard carrying out 
tests with Rome on 9535 and 11,775 ke., 
and also a new frequency of 15,545kc. 
These tests came over at 6.40 pm and 
were heard by Mr. Whiting, of Five 
Dock, who kindly advised us in his 
report. There is no doubt these Axis 
fellows are in close contact all right. 


CHINA.—During the past few weeks we 
have had our letters returned by the 
postal authorities as being undeliver- 
able in Shanghai and Chungking. The 
letters concerned* were to XGRS and 
XGOY, so it would appear to be use- 
less sending any more reports to either 
of these stations, or for that matter 
to any others located in China. 


B--AZIL.—Two additional stations have 
recently come on the air in this 
country, details of which are as follow: 
PRF3 on 6095 and 11,765 ke., located 
in Sao Paulo, power 25kw., and operates 
from 8 am till 12.45 pm from E.AS.T. 
Address is PO Box 252. The. other 
one is PREY in Fortaleza, using 6105 
ke, from 7 am till noon E.A.S.T., and | 
15,165ke. from 11.40 pm till 2 am. We 
have already heard the first frequency. 
(Globe Circler.) 


BRITISH GUIANA.—“The Voice of 
Guiana,” owned by the British Guiana 
United Broadcasting Co., will soon 
haye a new lkw. transmitter in use 
for their sw station, ZFY, in George- 
town, They are anxious for reports to 
be sent to PO Box 272. They are now 
operating on 6080 instead of 6130 kc. 
(Globe Circler.) 


FINLAND.—The call letters of the Fin- 
nish short-wave stations have been 
changed and are now as follow:—OIX1 
6120kc., OIX2 9500ke., OIX3 11,780kc., 
OIX4 15,190ke., OIX5 17,800kce., OLX6 
21,550ke. It is impossible, of course, 
to send reports to these stations while 
the war is on. 

PARAGUAY.—This country is not: often 
referred to in short-wave notes, one 
of the only stations heard being ZP14 
in, Villarica. According to the Globe 
Circler, there is now another one on 
the same frequency, 11,721ke., namely, 
ZPA2, “Radiodifusora de la Telico 
Paraguaya,” located in Asuncion, which 
relays ZP10, “Radio Guarani,” from 
9 am till 11.40 am and also from 11 pm. 

PALESTINE.—A new country will shortly 
be available for listeners, as the Army 
Department intend establishing a sta- 
tion at Jerusalem for the benefit of 
the AIF in the Middle East. Army en- 
gineers will instal the transmitter 
under the direction of a Sydney Post 
Office Engineer. Details of frequencies 
and call letters are not yet available. 
The cost of the station will be about 
£5000. 

USA,—The new station in San Francisco 
mentioned in last month’s issue will 
use the call letters KWID, so keep 
a look-out for it. Another American 
to watch for is KNBC, which is test- 
ing from 2 am till 9 am on 12,862kc., 
and from 9.10 am till noon on 9135kce. 
Either of these frequencies could be 
heard here. 
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OVERSEAS S.W. STATIONS: NOW AUDIB 


SHORT WAVES. 


The list of stations shown below comprises only those which have actually been heard in this 
country during the past few weeks, and does not include stations which are on the air but not 


brackets. 


ENGLAND 


L TIMES SHOWN ARE EASTERN DAYLIGHT 
SAVING TIME 


bA.—6050kc., 49.59m., Daventry. Used for the 
uropean service in the early morning, but often 
as a swirling noise on the carrier. 

bB.—9510kc., 31.55m. One of the best stations 
sed in the Pacific service in late afternoon and 
is also very good at | am. 

C.—9580kc., 31.32m. Not a particularly good 
tation now in the North American session in 
‘orenoon. 

D.—I1,750kc., 25.53m. Heard in the mornings 
t 6.45 am, in afternoons at 3 pm, and in the 
Pacific session is usually very good. 
E.—11,860kc., 25.29m. Never very loud, but 
an usually be heard in the late afternoon around 


pm. 
F.—15,140ke., 19.82m. Good strength in the 
Pacific service and also in the Eastern service 
Bround 10.30 pm. 

G.—17,790kc., 16.86m. An excellent station at 
0 pm in foreign language programme and can 
biso be heard at 7 pm. 

1.—15,260kc., 19.66m. Not one of the best but 
s usually audible at night around 7 pm or later. 
L.—6110kc., 49.1m. Heard in very early morning 
pnd also reported by readers as heard at 5.30 pm. 
N.—I1,820kc., 25.38m. Can be logged in the 
ornings at 6.30 am and also at night from about 


0 pm. 

O.—15,180kc., 19.76m. Can still be heard faintly 
hen it comes on the air at 11.15 pm. 
P.—15,310kc., 19.6m. Occasionally heard around 
30 pm, but is much louder opening at 9.30 pm. 
V.—17,810kc., 16.84m. Holding up remarkably 
ell at night in the Eastern service and is again 
xcellent at 2 am. 

W .—7230kc., 41.49m. Reported by some readers 
s heard around 7.30 pm, but not heard at our 
ocation during the past month. 

RD.—15,450kc., 19.42m. Another new outlet which 
as been heard closing at 8.30 pm and also 
losing at 2. am. See article. 

RE.—15,375kc., 19.51m. Has been heard at good 
evel around 9.45 pm. Notice the revised fre- 
Ruency and the above one is correct. 
G.—11,680ke.,  25.68m. ‘Nice, steady signal 
round 6.30 am, but is not Particularly strong. 
RH .—9825kc., 30.53m. One of the best Daventry 
tations in the morning when it opens at 8.15 
m and can be followed till well after 9 am. 


WHO’S WHO IN SHORT-WAVE BROADCASTIN 


CHNX, HALIFAX, N.S., 
CANADA 

Frequency, 6130kc, 48.94m. 
watts. 

Operating schedule, 11 
(Sundays till 2.30 pm). 

Standard. time, 14 hours behind E.A.S.T. 

ialitd from Sydney, approximately 9000 
miles. 

Postal address, Maritime Broadcasting Co, 
Ltd., Halifax, NS, Canada. 

Identification, Plays "The Maple Leaf 
for Ever" when signing on, relays CHNS 
and uses four chimes. 

Verification details. This is a very prompt 
station in replying to reports, and sends 
a very attractive card mow, showing call 
letters. 


Power, 500 


pm till 2 pm 
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ports on these stations, 


GRI.—9415kc., 31.86m, Does not appear to be 
regular but has been heard some nights around 
10.30 pm. 

GRJ.—7320kc., 40.98m. This is a loud station, both 
in mornings at 7 am and also at night at 7 pm. 

GRK.—7185kc., 41.75m. We have heard this new 
one for some time now at 7 pm and also 3 am, 
but have only just found out call letters. 

GRM.—7250kc., 41.38m.. Still another new one used 
in foreign language programme at 3 am. 

GRN.—6195kc., 48.43m. Excellent strength from 
this outlet in the very early hours and is also 
good around 6 am. 

GRO.—6180ke., 48.54m. Have only heard this sta- 
tion in the early morning hours in the African 
session. 

GRP.—17,£90kc., 16.77m. Not very good now but 
can always be heard at night from about 10 pm 
or later, 

GR@.—18,030kc., 16.64m. At some locations this 
one is good but it is very weak with us just now. 

GRR.—6075kc., 49.38m. Can be logged at good 
strength in the mornings around | am, , 

GRS.—7065ke., 42.49m. This is another good out- 
let for the Pacific session, especially round 6.45 


pm. 

GRU.—9450kc., 31.75m. Has not been heard at our 
location but is still reported by some readers as 
being logged at 12.30 am. 

GRV.—12,040kc., 24.92m. Very good strength from 
this station just after midnight and also heard at 
7.30 am. ‘ 

GRW.—6145kc., 48.82m. This outlet is used for the 
Home Service programme and is quite good after 
midnight. 

GRX.—9690kc., 30.96m. Not very good now in most 
locations: but is still audible in the European 
service at 7 pm, 

GRY.—9600ke., 31.25m. This outlet has been heard 
at the unusual time of 10 pm, but is very weak 
at that hour. 

The following readers reported stations in the 
above group: Smart, Moore, Perkins, Condon, 

Gaden, Lee. 


INDIA AND ASIA 


As the Asiatic situation is changing from day 
to day, all references to these stations are, of 
course, subject to their still being on the air. 
Stations under Japanese control will be listed under 
old call letters for ease in identification. 
VUD2.—6130kc., 48.94m., Delhi, India. At midnight 

aa is one of the loudest stations on the 

and. 


VONG, ST. JOHN'S, 
NEWFOUNDLAND 


Frequency, 9475kc, 31.67m. Power 300 
watts. 

Operating schedule, 10.30 pm till 6.30 am. 

Standard time, 14 hours behind E.A.S.T. 

Distance from Sydney, approximately 9600 
miles, 

Postal address, Broadcasting Corporation 
of Newfoundland, PO Box E5372, St. 
John's, Newfoundland. 

Identification. Announces as Broadcasting 
Corporation of Newfoundland, and 
rebroadcasts VONF. 

Verification details. Their card is very 
attractive, showing a map of Newfound- 
land in blue, call letters being in buff 
superimposed, 


heard as yet in this country. A large majority should be heard on any sensitive receiver, 
and when a station is reported for the first time, readers' names who report it are shown in 
At the end of each group is a list of our correspondents who have sent in re- 


* 


VUD3.—11,830kc., 25.36m, Same location. Another 
loud Delhi station nightly from around 10.30 pm. 

VUD3.—15,290ke., 19.62m. Same location. This out- 
let is heard at night from about 5.30 pm, but is 
not very good. : 


VUD4.—9590kc., 31.28m. Same location. The loudest 
of the Indians and gives news in English at 11.30 
pm. The above call letters are as given in the 

~ official All India Radio list. 


XGOY.—11,925kc., 25.16m., Chungking, China. This 
old regular has now changed frequency slightly 
and is still heard around 9 pm. 

XGOY.—5950kc., 50.42m. Same location. Comes in 
well both in morning at 7 am and also with the 
news at 11.30 pm. 


XGOY.—9625kc., 31.17m. Same location. Another 
of the Chungking stations heard with news in 
English at | am. 2 

XGOX.—15,200kc., 19.74m. Same location. News 
in English from this one nightly at 8.30 pm. 

XGOA.—9720kc., 30.86m. Same location. Can be 
paar any night from about 10 pm or sometimes 
ater. 

XPSA.—8465ke., 35.44m., Kweiyang. A regular sta- 
tion every night but is never interesting, 


XGOI.—9665kc., 31.04m., Shanghai. Quite good 
station at night and’ gives news in English at 
11.15 pm. e 

XGRS.—11,640ke., 25.77m. Same location. This 


pro-German station is good 
plenty of English is heard. 
XMHA.—11,855kc., 25.3m. Same location. A fairly 
good station except for interference from the 
German DJP. ’ 
XIRS.—11,980kc., 25.04m. Same location. The Ita- 
lian station is often very loud around II pm and 


strength nightly and 


later. 

FFZ.—12,060ke., 24.88m. Same location. One of 
the most consistent Shanghai stations and comes 
in well nightly. ‘ 


XGAP.—6100ke., 49.18m., Peking. Heard from about 
HH is and then gives programme from midnight 
ti am. 

XLMA.—9350kc., 32.09m., China. Comes in on some 
nights but quality is very poor indeed. 

XGOK.—11,650kc., 25.75m., Canton. Not a regular 
station now but is sometimes heard at Il pm. 

MTCY.—11,775kc., 25.48m., sinking, Manchukuo, 
Good strength at 5.15 pm, when announcements 
in English are heard. 

MTCY.—9545kc., 31.43m. Same location. Can be 
logged every day with Programme in English 


from 8 till 9 am, 


TILS, SAN JOSE, 
COSTA RICA 


Frequency, 6165kc, 48.66m. Power 2kw. 

Operating schedule, 10 pm till 12.30 am, 
3 am till 5.30 am, 9 am ill 2 pm (Sun- 
days till 5pm sometimes). 

Standard time, 16 hours behind E.A.S.T. 

st from Sydney, approximately 7400 
miles. 

Postal Address, "Radioemisors Para ‘laa 
Apartado 3, San Jose, Costa Rica, , 
Identification. | Opens Programme with 
"Stars and Stripes" march and announce- 

ment in Spanish, ''Radio Para Ti." 

Verification details. According to Ameri- 
can magazines is supposed to verify, but 
have never heard of one reaching 
Australia, 


\ 
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SHORT WAVES 


MICY.—6125kc,, 48.98m. Same location. This is 
the loudest of the Hfinking stations but no 
English is heard. 

Radiom Saigon.—10,420kc., 29.29m., Saigon, FIC. 
Great signal every night and news in English Is 
heard at 10.30 pm. : 

Radio Saigon.—6188kc., 48.48m. Same location. 
This outlet comes on the air at || pm and is very 
loud indeed at most locations. 

CR8AA.—6250kc., 48.00m., Macao, Portuguese 
China. Seems to have settled down on this fre- 
quency now and heard nightly. 

HSP5.—11,715kc., 25.61m., Bangkok, Thailand. Seems 
to be giving more Western type music now and 
easily heard about || p.m. 

Freedom Radio.—9645kc., 3l.Im., Philippine Islands, 


This interesting station is heard well with the 
news at 9.30 pm nightly. 
KZRC.—6105kc., 49.14m., Cebu, Pl, Still carrying 


on with their normal programme nightly. 

KZRF.—6140kc., 48.86m., Manila, Pl. Now under 
Jap control and heard every night with occasional 
talks in English. 

KZRH.—9640kc., 31.12m. Same location. Another of 
the Philippine now operated by the Japanese 
and heard nightly, 

KZRM.—9570kc., 31.35m. Same location. Have only 
cheard this one on a few occasions but it is also, 
of course, operated by the enemy. 

EQB.—6155kc., 48.74m., Teheran, Iran. Get up 
early to hear this one at its best and English . 
can be heard just before 6 am. 

YWY.—9045kc., 33.17m., Kirkee, India. “Radio 
Francais libr d'‘Orient" still comes in at good 
strength at 4.30 am. 

ZHPI.—9705kc., 30.9m., Singapore, SS. Has been 
heard on a few occasions and with English an- 
nouncer just as before. 

ZHJ.—6095ke., 49.21m., Penang, SS. Now operated 
by the Japs and closes at 10.45 pm. 

ZBW3.—9525kc., 31.5m., Hongkong, China. On 
nightly again, news in English at midnight. New 
call sounds like JOHK or JOCJ 


JZJ.—11,800ke., 25.42m., Tokio, Japan. Very loud 
station every night around 8 pm. 
JVW.—7257kc., 41.34m. Same location. This one 


can be heard in the mornings at 7 am. 
JIE2.—9695kc., 30.95m., Taihoku, Taiwan. 

heard from this one at 10.30 pm. 

The following readers reported stations in the 
above group: Walker, Suleau, Lee, Battis, Gaden, 
Condon, Smart, Moore, Perkins. 


NORTH AMERICA 


WGEA.—6190kc., 48.47m., Schenectady, N.Y. Have 
not heard this one for some nights now but was 
on at 9.30 pm. 

WGEA.—9550kc., 31.4Im. Same location. Good on 
some mornings from 8.30 am and also sometimes 
heard in afternoons at 3 pm. : 

WGEA.—15,330kc., 19.57m. Same location, On 
some mornings this one is audible till closing at 
9.15 am. News in English at 8.15 am. 

WGEO.—9530kc., 31.48m. Same location. This 
station is nowhere near as good as a few months 
ago but sometimes heard in mornings. 

WNBI.—I1,890kc., 25.23m., New York, N.Y. On the 
air in the mornings around 6 am and also in 
afternoons at 4 pm. 

WRCA.—9670kc., 31.02m. Same location. Very 
good station in late afternoon and gives news 
at 5 pm, also at 7.45 pm. 

WCBX.—15,270kc., 19.44m. Same location. Has only 
been heard weakly at our location, 

WCBX.—11,830kc., 25.36m. Same location. This 
is quite a good station until the Perth trans- 
mitter comes on the air, 

WCRC.—11,830kc., 25.36m. Same location. This 
transmitter is often used in the early mornings. 

WLWO.—15,250kc., 19.67m., Cincinnati, Ohio. Good 
station in the very early morning and has also 
been heard at 5 pm on some days. 


News is 


VHE following new stations have all 
our location since our last issue. 
station is listed under its location. 
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NEW STATION LOGGINGS 


Where call letters are not as yet known, 


Ke, Metres Call rear Location 

7185 41.75 GRK Pitts Daventry, England. . 
7250 41.38 GRM ‘ Daventry, England. 

7370 40.71 KEQ 3 Kahuku, Hawaii. 

9390 31.95 KJE8 Los Angeles, Cal., USA. 
9645 31.10 "Freedom Radio” _ *Philippine Islands. 
10,750 27.9\ KJE9 Los Angeles, Cal., USA. 
11,760 . 25.51 DXR Berlin, Germany. 
11,945 25.12 2RO «Rome, Italy. 
15,450 19.42 GRD : Daventry, England. 
17,830 16.83 WCRC New York, NY, USA. 
17,880 16.78 WNBI New York, NY, USA. 


i 


WLWO.—II,710kc., 25.62m. Same location. A good 
station nearly every morning till it closes at 
10 am. 

WLWO.—9590kc., 31.28m. Same location. On the 
air from 10,15 am and news can be followed at 
11.30 am. 


WBOS.—11,870kc., 25.27m., 
a loud station every morning. 
10 am. 

WBOS.—I5,210kc., 19.72m. Same location. When 
it opens at midnight with news it'is quite good 
level. ) 

WRUL.—I1,790kc., 25.45m. Same location. At time 
of writing this one is missing at our location in 
early morning. 

WRUW.—9700kc., 30.93m. Same location. Still be- 
ing heard at fair level from opening at 7.50 am. 

WRUS.—6040ke., 49.67m. Same location. Has 
weakened a lot and is now practically inaudible 
in the mornings from opening at 7.50 am. 


KGEI.—7250kc., 41.38m., San Francisco, Cal. Very 
good now at night except when VLQO9 is on 
the air. 

KGEI.—15,330kc., 19.57m. Same Iccation. Comes 
in fairly well around lunch-time but never par- 
ticularly good. 

KEL.—6860kc., 43.73m., Bolinas, Cal. Carrying the 
KGEI programme is very good at 10.30 pm. 

KEJ.—9010kc., 33.3m. Same _ location. Another 
Bolinas transmitter often heard at good strength 
at 10.30 pm. 

KEZ.—10,400kc., 28.85m. Same location. At some 
locations this one is the best of these relay 
stations. 


Boston, Mass. Quite 
News is heard at 


KEQ.—7370kc., 40.7Im., Kahuku, Hawaii. A new 
Hawalian station heard at || pm. First reported 
by Dr. Gaden. { 

KJE8.—9390kc., 31.95m., Los Angeles, Cal. Terrific 


strength from this new station with test pro- 
grammes late at night. 

KJE9.—10,750kc., 27.91m. Same location. When it 
opened at 2 am was the loudest station on any 
band. See article this month. 

WRUW.—I1,730kc., 25.58m., Boston, Mass. This 
station can be heard with Norwegian programme 
at 9.45 am. 

WRUW.—15,350kc., 19.54m. Same location. We were 
surprised to hear this station at very good strength 
giving news at 2 am. ® 

WRUL.—17,750kc,, 16.9m. Same location. This one 
was being used in parallel but was not nearly as 
strong as the 19-metre one. 

WCRC.—17,830ke., 16.83m., New York, N.Y. An- 
other surprise logging one morning at 2 am but 
it was very weak. Opens at midnight. 

WNBI.—15,150ke., 19.81m. Still another USA sta- 
tion which is quite loud about 2 am.’ This one 
opens at midnight. 

WNBI.—17,880kc., 16.78m. This is a new channel 
which can be heard at 2 am and we think it 
comes on the air at | am. 


WNBI.—I7,780kc., 16.87m. Good signal from this 
channel when it opens at midnight in parallel 
with 15,150kc. 


CBFY.—I1,705k¢., 25.63m., Montreal, Que., Canada. 
Heard best from about 11.30 pm when if is easily 
followed. 

CFERX.—6070kc., 49.42m., Toronto, Ont. This Cana- 
dian is also audible nightly around midnight. 


CJCX.—6020kc., 49.83m., Sydney, NS. Still being 
heard opening at 10.35 pm, when it is fairly 
good. 

XEXA.—6170ke., 48.62m., Mexico City, Mexico. 


Really good station when it comes on the air 


at | am. 
31.57m. Same location, Still the 


XEWW.—9503ke., 
most consistent Mexican, both in late afternoons 


and also at midnight. 

XEQQ.—2680kc., 30.99. 
only heard this one around 
few weeks. 


Same location. Have 
| am during the past 


been definitely heard and identified at 


The followin readers reported stations in th 
above group: Sulsau, Moore, Foster, Smart, Walker 


Gaden, Lee, Perkins, Condon. 


CENTRAL AMERICA 
AND WEST INDIES 


HP5A.—I1,700kc., 25.64m., Panama City, Panama 
Quite good signal around midnight. 
25.47m. Same location. No 
News in Englis 


12.30 am, prece 

March also given after news. 
HP5J.—9607kc., 31.23m. Same location. 
good station from opening at {1 pm. 
HH3W.—10,130kc., 29.62m., Port au Prince. Haiti 
Can be heard every morning from just before 
am. Announces in French and Spanish. 
HHBM.—9660kc., 31.06m. Same location. Practic 
ally impossible to separate this one from XGOI 
TIEMC.—11,900kc., 25.21m., Sanh Jose, Costa Rica 
Comes in\reasonably well nightly from just afte 


Il pm. 
TIJMT.—I1,900kc., 25.21m. Same_ location. Radi 
is heard on Sunday afternoon 


America Latina 
till 5 pm or later. 
location. Still th 
rd well nightl 


Always 


TIPG.—9620kc., 31.19m. Same 
best of the Costa Ricans and hea 
from {| pm. 

TILS.—6165kc., 48.66m. Same location. Opens a 
{| pm and gives war news in Spanish. 

TIEP.—6696kc., 44.8Im. Same location. Still an 
other Costa Rican heard nightly, opening at 1 
pm, but never very loud now, 

TGWA.—2685kc., 30.98m., Guatemala City, Guat 
mala. Have only heard this one on Sunday after 
noons till just after 4 pm. 

TGWA.—15,170kc., 19.78m. Same location. On 
of the best on the band on a Monday mornin 


only. 
HI3C.—6150kc., 48.78., La Romana, Dominic 
Republic Listen for this one about 11.15 pm 


when it opens with a march, 
YNRS.—8585kc., 34.95m., Managua, Nicaragua. Im} 
proved from last month and nearly always audibl 
from || pm or sometimes midnight. 
COBC.—9695kc., 30.94m., Havana, Cuba. 
big charge in frequency of this Cuban. 
good strength at midnight. 
COCQ.—8850kc., 33.9m. Same location. Can b 
heard in the mornings at 8 am, afternoons at 
pm, and also around II pm. 
COCO.—8700kc., 34.48m. Same location. Had 
few nights of the snappy advertising programme: 
but is now not heard till late at night. 
COCX.—9270kc., 32.36m. Same location, Anothe| 
Cuban which Is quite good in mornings at 8 a 
and also from. opening at midnight. 
COCW.—6330kc., 47.39m. Same location. Now 
regular every night from opening at Il pm, pr 
ceded by a few records. 
COCH.—9435kc., 31.8m. Same location. Comes i 
best at night but can sometimes also be hear 
in the late afternoon. 
COCM.—9833kc., 30.5Im. Same location. Both | 
the mornings at 8 am and also at night thi 
station is at enjoyable level. 
COCY.—I1,740kc., 25.55m. Same location. Stil 
another of these stations heard in mornings an 
also in afternoons at 4 pm. 
COBZ.—9025kc., 33.24m. Same location. 
weakly just before midnight, but it 
careful tuning to locate it. 
COK.—I1,6lékc., 25.82m. Same location. Usuall 
heard in the afternoon but some listeners hav 
logged it at 7.45 am. 
COHI.—6455kc., 46.48m., Santa Clara, Cuba. Come’ 
on the air at Il pm, when it can easily be fol 
lowed for about an hour. 
The following readers reported stations in th 
above group: Walker, Foster, Fleming, Condon 
Moore. 


SOUTH AMERICA. 


HJCX.—6018ke., 49.85m., Bogota, Colombia. Agaii 
being heard opening at Il pm with Indian Lov 
Call. 

HCQRX.—5972kc., 50.23m., Quito, Ecuador. Ver 
faint, but can just be heard opening at 10.45 pm| 

HCJB.—12,460kc., 24.08m. Same location. Ha 
been heard quite often at good strength fro} 


night. 

OAX4G.—6190kc., 48.47m. Same location. Becom 
ing stronger now on Sunday afternoons till clo: 
ing at 4.30 pm. 


RADIO AND HOBBIES FOR APRIL 


CXA8.—9640ke., 31.12m., Colonta, Uruguay. On two 
»mornings has been heard at 7 am with quite a 
fair signal. 


PRE9.—6105ke., 49.14m., Fortaleza, Brazil. Can be 
heard now in the mornings opening at 8 am, but 
soon fades out. 


AFRICA 


ZOY.—6002kc., 49.98m., Accra, Gold Coast. Slightly 
louder now in the mornings at 6 am, when static 
is not too troublesome. 


ZRH.—6007kc.; 49.95m., Johannesburg, South Africas 
Quite good in mornings opening at 2 am and 
also heard at 7 am at fair strength. 


ZRK.—6097kc., 49.2m., Capetown, South Africa, This 
African station is now audible and the BBC news 
can be followed at 7.45 am. 


IZNB.—5900kc., 50.85m., Mafeking, British Bechuana- 
land. Audible at 6.30 am and also relays the 
BBC news at 7.45 am. * 


ISUX.—7865kc., 38.15m., Cairo, Egypt. This station 
is again being heard with programme in Arabic 
till closing with march at 7 am, 

ISUP2.—6320kc., 47.47m. Same location, Another 
Egyptian station which is excellent strength in 
the mornings from 3.30 am till 4 am. 

Radio Cairo.—5980kc., 50.17m. Same location. Un- 
fortunately this station is now interfered with by 
Morse but news still at 7 am. 

adio Addis Ababa.—9625kc., 31.17m., Addis Ababa, 
Ethiopia. On the mornings when we have been 
up can still be heard at 2.30 am. 

Radio Tananarive.—6063kc., 49.48m., Tananarive, 
Madagascar. Very loud station in the mornings 
at 2.30 am; sometimes till 3.30 am. 
R6RA.—9470kc., 31.68m., Luanda, Angola, Por- 
tuguese West Africa. This one can still be heard 
in the mornings till closing at 8 am. 
R7AA.—6035kc.,  49.73m.,  Lourenco Marques, 
Mozambique. This one has been heard with same 
programme as CR7BE in mornings at 7.30 am. 
R7BE.—9840kc., 30.49m. Same location. A really 
excellent station every morning and quite loud 
till well after 8 am. 

Z1.—11,970kc., 25.06m., Brazzaville, Free French 
Africa. Still being heard in the mornings at 
6.45:, with news in English. 

PM.—10,140kc., 29.59m.,  Leopoldville, Belgian 
Congo. Rather hard to separate from HH3W, 
but always there till 6.45 am. 

Q7LO.—6060kc., 49.5m., Nairobi, Kenya Colony. 
Has been heard giving news at 5 am, but has 
lost a lot of its strength lately. 

PZ.—12,120kc., 24.75m., Algiers, Algeria. Good 
station both in the mornings at 8 am and also 
late afternoons from 6.45 pm. 

PZ2.—8960kc., 33.48m. Same location. This sta- 
tion carries the same programme as TPZ and is 
always very much louder. 

NR.—8035kc., 37.34m., Rabat, Morocco. Never 
yery loud at our location but can just be logged 
in the mornings at 7 am. 

GA.—94l0kc., 31.88m., Dakar, Senegal. After a 
long absence has again been logged, opening at 
6.15 am, but is weak at that time. 
RO.—9755kc., 30.75m., Durban, South Africa. This 
little-heard station is now audible in the morn- 
ings at 2 am. 

The following readers reported stations in the 
bove group: Walker, Flemin, Suleau, Condon, 
mart. 


AUSTRALIA AND 
OCEANIA 


LY.—9430ke., 31.81m., Sydney. Heard at terrific 
strength relaying programme of VUD4, Delhi, to 
San Francisco. ‘ 
LG3.—I1,710ke., 25.62m., Lyndhurst. Excellent 
strength in afternoon till closing at 4.40 pm. 
LR.—9580kc., 31.32m. National- programme 6.45 
pm till $1.30 pm. 

LR3.—11,880kc., 25.25m. National programme, noon 
till 6.15 pm. 

LR8.—I1,760kc., 25.51m. National programme, 6.30 
am till 10.15 am. 

LG2.—9540kc., 31.45m. To N. America 10.25 till 
11.10 pm, to S.E, Asia 12.15 am till 2 am. 
LG5.—11,880kc., 25.25m. National programme 8.30 
till 10 pm. 

LG7.—15,160kc., 19.79m. National programme 6.30 
till 8.10 am, noon till 3.40 pm, and to AIF in 
SW Pacific from 6.25 till 7 pm. Finally closes at 
8.15 pm. 

The following, readers reported stations in the 
bove group: Condon, Gaden, Lee, Walker, Smart, 
erkins. 


MISCELLANEOUS 


OIX!1.—6120kc., 49.02m., Lahti, Finland. Still com- 
ing in well from opening at 2 am and also audible 
at 6 am. 
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O1X2.—9500kc., 31.58m. Same location. This sta- 
tion has also been heard closing at 7 pm as well 
as in the mornings at 6.30 am. 


O1X3.—11,780kc., 25.47m. Same location. Comes 
in fairly well some mornings at 7 and has also 
been heard at 6.45 pm. 


OIX5.—17,800kc., 16.84m. Same location. Only 
heard infrequently now and never at any great 
strength, 


HER3.—6165kc., 48.66m., Schwarzenbourg,  Switzer- 
land. This is® still one of the best stations on 
this band in mornings around 7 am. 

HER5.—11,865kc., 25.28m. Same location. This out- 
let can always be heard on a Sunday night open- 
ing at midnight. 

HVJ.—I1,740ke,, 25.55m., Vatican City. Excellent 
strength when it opens at 6 pm in POW session. 

HVJ.—6005kc., 49.96m. Same location. Still rather 
irregular in mornings at 6.15 am and we cannot 
determine its schedule. 

HYJ.—9660kc., 31.06m. Same location. Very good 
in early morning at 3 am if you are ever up 
at that time. 

HVJ.—15,120kc., 19.84m. Same location. Quite a 
good station when it opens at 8.30 pm on a 
Sunday, but strength soon fades. 

CSWé.—11,040ke., 27.17m., Lisbon, Portgual. A 
really top-hole station and gives excellent musi- 
cal numbers in morning at 6 am, 

CSW7.—9740kc,, 30.8m. Same location. Not nearly 
as good as CSW6é, but can sometimes be heard 
around 9.30 am, 

CS2WD.—6200kc., 48.39m. Same location. When 
Paris is not using same frequency, can be logged 
at 7 am. 

Emissora Nacional.—7305kc., 41.07m., Ponta Del- 
gada, Azores, Still heard every morning from 7 
till 8 am. 

Christian Peace Movement.—94l0kc., 31.88m. Still 
putting over hymns, &c.; from 6.45 am till 6.55 am. 
Sometimes mixed with Dakar. 

Radio Mediterania.—7035kc., 42.66m., Valencia, 
Spain. Very good signal every morning from 
opening at 7 am. 

Radio Bucharest.—9260ke., 32.4m., Bucharest, Ru- 
mania. Has improved since last month and news 
in English can be followed at 7.50 am. 

SPW.—13,635kc., 22.0m., Warsaw, Poland. This sta- 
tion has been heard with musical programme at 
2 am, when strength was very good. . 

TAP.—9465kc., 31.7m., Ankara, Turkey. Still a very 
good station in mornings, gives talk in English at 
6.15 am. 

TAQ .—15,195kc., 19.74m. Same location. Still be- 
ing heard on some nights around 10.30 pm. 
SBP.—I1,705kc., 25.63m., Motala, Sweden. This 
station is very good every Sunday night at 10.45 

pm. 

YUB.—6100kc., 49.18m., Belgrade, Yugoslavia, Ex- 
cellent now in the mornings and gives French 
talk at 7.45 am. 

LKQ.—11,735kc., 25.57m., Oslo, Norway. Has only 
been heard on a few occasions in the later after- 
noon. 

LLH.—9645kc., 31.lm. Same location. This station 

\ was heard closing with announcement in English 

© at 2.pm. 

PCJ.—9590ke., 31.28m., Huizen, Holland. On some 
mornings this one is heard opening at 8.50 am, 
when strength is fair. 

PCJ2.—15,220kc., 19.71m. Same location. Quite a 
loud signal, but greatly interfered with by Morse. 

Paris.—6200kc., 48.39m., Paris, France. Very loud 
station in early mornings when it is on the air. 

Paris —9520kc., 31.5m. Quite loud signals from 
this one at 6 pm. 

Paris.—11,880kc., 25.25m. Still heard in mornings 
t 6.45 am. 

Paris.—11,845kc., 25.33m. Opens at good strength 
some days at 6.45 pm. 

Paris.—15,245kc., 19.69m. 
6,30 pm. 

Paris.—17,850kc., 16.8m. 
nights at Il pm. 

Moscow.—15,230ke.,  19.7m. 
this one at 10.10 am 

Moscow.—12,060kc., 24.88m. 

. this one at 11.45 pm. 

Moscow.—10.040ke., 29.88m. 
this one at 12.30 am. 

2RO3.—9630ke., 31.15m. Comes in well in after- 
noons at 4 pm and also in mornings at 7 am. 


Heard some nights at 
Good strength on some 
English heard from 
English heard from 
English heard from 


2RO4.—I1,810kc., 25.4m., Rome. Good in after- 


noons fill about 6 pm. 
2RO6.—15,300ke., 19.61c. Good strength in late 
afternoon, 
2RO9.—9670kc., 31.02m. This is a morning station 
heard at 7 am. 
2ROII.—7220kc., 41.55m. 
‘station heard at 7 am, 
2ROIS—11,760kc., 25.5im. Comes in well in very 
early hours. 
2RO8.—17,820kc., 16.84m. Still being heard at II 


pm. 

2RO20.—17,780kc., 16.87m. Used in parallel with 
2RO8 at same time. 

IRF.—9830kc., 30.52m. Heard at 7 am with pro- 
gramme French and Italian. 


Another early morning 


eee ie en gee aN “ae pe 


SHORT WAVES. 
Ses 


2RO.—11,945kc., 25.12m. New station heard in the 
mornings in parallel with 2RO4, 


DHE2A.—6010kc., 49.92m., Prague, Bohemia. Has 
been heard in late afternoons till closing at 5.45 
pm. 


DHE4A.—/1,840kc., 25.34m. Same location. Still 
coming in every morning around 7.30 am. 


DXR.—I1,760kc., 25.5im., Berlin, Germany. New 
German outlet comes in well at 7 am and can 
also be heard at 5 pm, 


DXP.—6030kc., 49.73m. Loud station at 7 am. 


DXX.—4140ke., 48.86m. News in English is loud 
at 6.30 am. 


DXJ.—7240ke., 41.44m. Heard well in mornings at 
7 am. 

DJR.—15,340kc., 19.56m. Still very loud station at 
night. 

DJW.—9650ke., 31.09m. Good strength in. late 
afternoons, 


DJH.—17,845kc., 16.81c. 
night. 


DJC.—6020kc., 49.83m. Good strength in mornings 
at 7 am. 


DZD.—10,543kc., 28.45m. 
early morning. 


DJL.—15,110kc,, 19.85m. English heard at 10.30 and 
11.30 pm. 


The following readers reported stations in the 
above group: Fleming, Lee, Condon, Walker, 
Suleau, Gaden. 


SCOOP— 


CAROLINE ISLAND 
STATIONS 
NOW ON THE AIR 


WE have just been officially advised 

from the United States ef America 
that the Japanese are now operating a 
short wave station in Palao, Caroline 
Islands, and are at present using two 
frequencies, 9565kc., 31.37m., and 11,740 
ke., 25.55m. 

We have all been hearing these sta- 
tions for some weeks now, and were 
under the impression that they were 
just two more outlets of the regular 
transmitter in Tokio, Japan, but it now 


appears that they were actually the 
new transmitter in these Pacific Islands. 


The power of this new station is 
1¢0kw., which accounts for the strong 
signal which is heard in this country. 


Holding up well late at 


Another loud station in 


60 FIRST AUSTRALIAN 
VERIFICATIONS 


QINCE last month’s issue we have in- 

creased our list of First Australian 
verifications to 60, as we have recently 
received another letter from CXAQ, 


“Radio Continental” in Montevideo, 
Uruguay, advising that our reports were 
the first they had received for both 
their 6000kc. and 9570kc. transmissions. 
The actual verifications were received 
a few months ago. 

By the same mail we also received a 
very nice letter from the general mana- 
ger of the Broadcasting Corporation of 
Newfoundland, a Mr. W. F. Galgay, 
wishing us a Happy Christmas and 
thanking us for the first report they 
had received from Australia on their 
station VONG. As readers will re- 
member, we have already received their 
card, which was actually sent at a 
later date than the above letter, 
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; 278 mph. 


The Handley-Page Halifax bomber in full flight. 


THE HANDLEY-PAGE “HALIFAX” BOM 


One of the latest English bombers, of which some performance 
figures and protographs have just been released, is the 


Handley-Page Halifax. 


Planes of this type, together with 


Short Stirling bombers — another four-engined giant — have 
been blasting Germany's communications, factories and 


supplies for 


| HE Halifax bomber is pro- 
duced by Handley-Page Lid., 
bf Cricklewood, a suburb of Lon- 
Hon. The Handley-Page Com- 
bany is the oldest incorporated 
hircraft firm in England. and 
any readers will remember its 
ame in the first World War 
hen it turned out huge bi-plane 


bombers used extensively in 
aids over Germany. 
Few know, however, that these 


bombers and their variations were used 
p till 1930 in the RAF, and were in 
any places being used right up till 
he start of the present conflict. You 
an see, therefore, just how reliable 
hese machines were. 


AERODYNAMIC. RESEARCH 


Handley-Page Ltd. have always been 
pxtremeély keen in aerodynamic research 
pnd this has played an important part 
n their development, They were one 
pf the fitst firms to make available 
o the aircraft industry many new 
Hevelopments, the best known of which 
was the MHandley-Page slot. Such 
bombers as the Hampden and Here- 
ord have achieved notable successes 
n action with the Bomber Command. 

Until quite recently, British bombers 
were unable to fly to Berlin’ and be- 
yond in great numbers. Now, however, 
with the advent of the Stirling, Hali- 
ax, Flying Fortress, all large four- 
engined planes, the war is being carried 
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some time. d 


more and more into enemy skies, and 
England is beginning to repay win 
interest the damage done to her own 
towns by the Luftwaffe in the earlier 
stages of the war. 

People often ask what delayed the 
development of tie four-engined, long- 
range British bomber. It may be of 
interest to note that the plans for both 


the Stirling and Halifax were completed: 


over three years ago, although they 
have only been in actual production for 
a little over a year. However, as soon 
as the first batch were rushed off the 
production line, they were sent into 
action and have since been proving 
their worth and striking power. 


BRITISH AND 
AMERICAN BOMBERS. 


One najliceable feature is that the 
British monsters bear little or no re- 
semblance to the large American Fort- 
resses or Liberators. In fact, the latest 
American type, the B-170, is now equip- 
ped with a rear gunner’s turret right 
under the fin. It seems that the Ameri- 
cans have learnt something from the 
British! 


by 
John French 


MODEL PLANES 


Its four Rolls-Royce motors give it a top speed of 310 mph and a cruising speed of 
It has plenty of range and carries a large bomb load. Note the four guns in the turret aft, 


In the construction of the Halifax, 
all kinds of materials are used, and 
at first glance its rapid mass produc- 
tion might seem difficult. However, like 
most British machines of today, it is 
built in sections, each section being 
bolted firmly to the next, 


The fuselage is built in three sec- 
tions. The forward section is covered 
with aluminium alloy sheet, riveted in 
position, The centre portion, to which 
the wings are attached, is built up on 
a framework of. bolted chrome-molyb- 
denum steel tubing. The after sec- 
tion is a framework of welded steel tub- 
ing. Both centre and aft sections are 
covered with a light wooden secondary 
structure, over which is an exterior 
fabric covering. 


THE WINGS 


The. wings are built in five sections, 
The centre section and two inner panels 
are built up on a conventional alloy 
rib and stringers framework. The 
spar is a single built-up girder with 
upper and lower nose flanges suitably 
reinforced with ribs and: stringers, to- 
gether forming a torsionally-stiff “Db” 
section spar. The extreme outer panels 
accommodate the slots in the leading 
edge of the wing, 


The Halifax is fitted with Handley- 
Page automatic slots, which move for- 
ward, reducing the chances of a stall, 
aoe oe slotted ailerons are also 

ed. 


TAIL ASSEMBLY 


The tail surface is the twin rudder 
type, the horizontal stabiliser resting 
atop the rear fuselage, and the’ vertical 
fins being attached to the extremities. 
Both rudders and elevator are duralu- 
minium constructed and fabric covered. 
All control surfaces are fitted with con- 
trol tabs, 
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Another view of the Handley-Page Halifax bomber. 


INDUSTRIES WILL SUFFER 


The underneath surfaces of the 


plane illustrated are painted a deep blue or black and the upper surfaces are fully 


camouflaged, 


The problem of the undercarriage was 
treated as a very special one, and when 
it finally went into production, special 
balloon tyres—the largest ever made in 
England—were used, The wheels are 
supported on heavy “U” shaped trusses 
built up on a box spar type of struc- 


ture. Each wheel has two shock ab- 


sorbers. The tail wheel is also of the 
balloon type, but is not retractable like 
the two main wheels. 


FOUR R-R_ENGINES 


Four Rolls-Royce Merlin engines, 
type XI., mounted in individual wing 
nacelles, drive the Halifax. The latest 
figures available on this type of engine 
gave its normal rating at sea level as 
1300 h.p. and 1145 hp. at 16,750 feet, 
However, later Merlins are rated at 2040 
hp. 

In the Halifax, each nacelle carries 
its own individual oil tank, having 
_capacity of 41 gallons, giving a total 
capacity of 164 gallons. The fuel sys- 
tem consists of four major tanks, and 
their reserve supply tanks, with a total 
capacity of 1620 gallons, These major 
tanks are carried within the centre sec- 
tion and each inner wing panel. Re- 
serve tanks are in each inner panel 
trailing edge. Both oil and fuel tanks 
are of bullet-proof composite construc- 
tion. 

Propellers are de Havilland constant 
speed, manufactured under licence from 

. the Hamilton Standard Co. of America. 
Large spinners are fitted to each. 


CREW OF TWELVE 


——— 


The crew of 12 may, at first glance, 
appear very large, although as few 
as four may operate the machine suc- 
cessfully. There is a gunner in a power 
operated turret in the nose, and below 
him the bombardier. Immediately be- 
hind the bombardier, on the lower deck, 
is the navigation officer or radio opera- 
tor. Immediately above are the pilot 
and second pilot in the contro] cabin. 


@AGE SIXTY 


Compare this photo with the offe below. 


Aft of this is the navigation officer’s 
room, with a glassed-in cupola through 
which sights may be taken of the stars. 

Then come the bomb racks, aft of 
which are situated a chief mechanic 
and electrician, facing a variety of dials 
and instruments. An assistant is also 
carried here, whose job it is to look 
after guns, supply of ammunition and 
oxygen. In the extreme aft section 
is the rear gunner. 


Provision has also been made for 
the transport of a full squad of eight 
men within the rear compartment. 
Quarters may be installed af* of the 
pilot for the observer or for the com- 
mander of the ship or squadron. 

The Halifax has complete oxygen 
equipment for the entire crew, each 
member having a separate supply. Com- 
plete de-icing equipment is also carried 
and provision has been made for in- 
stallation of floating compartments, a 


The last few years have seen amazing changes in airplane design, This Heyford night 


dinghy of the inflatable type, messag 
pick-up gear, two cameras, one fixeq 
type and the other of the panorami 
mapping type, landing lights, signe 
lights and identification lights. 

Bomb loads are carried completel: 
within the fuselage and a total weigh 
of up to eleven thousand pounds ma 


be carried. Bombs are released i 
“sticks” or a number at a time, 
ARMAMENT 


The armament aboard a  Halifa 
varies somewhat. The armament 0 
the earlier types was a total of fou 
50-calibre Brownings mounted in fro: 
and rear turrets. However, more gun 
were found necessary, so the lates 
versions of the Halifax have four gun 
to a turret, making eight in all. Th 
installation is similar to that used i 
a Boulton Paul Defiant, 

Recently the newly-developed twi 
cannon (37 min.) power operated turrg 
has been fitted to the short Stirling 
so that it will probably be fitted to th 
Halifax as well. 


DIMENSIONS &c. 


The dimensions are as follows:— 


Wing span 99ft, 4in. 
Length 70ft. Yin. 
Height 22ft. Tain 
Span of tail plane 26ft, 2in. 
Diameter of wheels 5ft. 5in, 
Weight loaded 53,450lb. 
Weight empty 35,600lb, 


Top speed of the Halifax is 310 mp 
and cruising 278 mph. Landing speed i 
72 mph, and the cruising range is 360 
miles. The latter may be increased b; 
the installation of extra tanks, to neare 
5000. 

Although, as yet, there are compara 
tively few in service, a recent Air Min 
istry statement said that 1000 of thes 
super bombers would be in service b 
the midsummer of 1942. 


(Continued on Next Page) 


bomber was one of many similar planes used in full-scale aerial manoeuvres over Britain 
in the latter half of 1937. Note the comparatively small size, the fixed undercarriage, 


the network of struts 


and bracing wires, the makeshift streamlining of the engines and | 


the absence of spinners on the propellers. 
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An excellent 
silhouettes. 


the greater length 
Douglas 


BUILDING A MODEL 


To build a successful model of this 
type, extreme care must be taken in 
all stages because of the four engines 
a large wingspread as compared to 
he fuselage. Build the fuselage first 
by cutting a block of the correct size 
to top and side views. Round off the 
edges until the correct cross section is 
obtained and then sandpaper the fuse- 
Hage down carefully until it is com- 
(pletely smooth. 


Next, build the tail surfaces and con- 
mect the assembled tail section to the 


ear fuselage in the position marked on 
the plan. Finally, make the two wings 
using sandpaper and knife to give the 
correct contours. Do not cut the wing 
where the engine is to be installed. 


sketch. This machine is built by 
Short Bros., whose Sunderland fiying- 
boats have won acclaim for their mag- 
mificent over-water patrol work. The 
Stirling is on the same general lines, 
put is, of course, a land-based machine. 
Many squadrons are now in service with 
e RAF. 


The Stirling has been described as 
being able to carry four tons of bombs 
from England to Berlin at a speed of 
ore than 300 mph. The plane is be- 
ieved to be the only bomber in large- 
scale production in the world to-day 
hat can carry four 4000lb, bombs at a 
ime, 
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THESE PLANES WILL HARASS GERMA 


(Continued from Page 12) 


idea of the size of Britain's mew bombers can be gained from these 
On the left is the Short Stirlin 
Halifax and on the lower right the more conventional Handley-Page Hampden, 
of the Stirling as compared to the Halifax. 
B-19, with its wing span of 212 feet, would dwarf even the Stirling. 


g. on the upper right is the Handley-Page 
Note 
The new American 


Make the four-engine nacelles and 
cut a slot in them at one point where 
they will go on to the wing. Also cut 
a slot in the wing. Do not in either 
case cut the slot the full depth. Cut 
each one half the required distance 
and, when fitted, the nacelle will fit 
very tightly, 

Now connect the wings to the fuse- 
lage, and the undercarriage and farings, 
give a final sandpaper with the finest 
possible paper, dust the model 
thoroughly and then go all over the 
model with two or three coats of balsa 
sealer or banana oil, Sand between 
each coat, The model is now ready 
for painting, 

The standard color of the Halifax 
is either all jet black relieved by the 
color circles and squadron markings, 
or camouflaged. Top surfaces are jet 
black or dark blue, undersides with in- 
signia and squadron markings, 


ir 


Power is derived from four 14-cylinder 
radial air-cooled engines each develop- 
ing 1400 horse-power. As with the 
Halifax, the Stirling has a forward 
gunner’s turret in the nose, with the 
bomb-aimer’s position below, and the 
cabin above and further back, There 
is good visibility from all these points. 
The rear-gunner’s turret is below and 
behind the gigantic single fin, 

The huge landing wheels retract into 
the wings. z 

The Stirling is built to grand pro- 
portions—it has a wing-span of 99ft. 
and a length of over 87ft. When the 
machine is on the ground the height 
to the top of the pilot’s cabin is 28ft, 
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AREA OF BRITAIN’S LATEST BOMBERS COMPARED 
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CONSTRUCTION KITS, {1 4in. 


MODEL WARSHIPS 


Made of Balsa and complete 
with glue, paint, sandpaper, 
instruction plan and all neces- 
sary accessories, to make 
true to life models, these 
kits are obtainable in several 
different models:— 
4/9 EACH, POST éd. ) 
KING GEORGE V., 4/11 EACH 
POST 6d, ' 
* - 
SMALLER MODELS, 8in., OF 
CANBERRA, SYDNEY, AUS- 
TRALIA, HOBART, PERTH. 
2/6 EACH, POST 5d, 


AJAX, VENDETTA, STUART AND 
A DESTROYER 
WALTHER & STEVENSON 
395 CEORGE ST. SYDNEY - 
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PLANS FOR THE FIRST AID CHEST 


CABINET TOP 
CONTAINER SHELF 
(3 HOLES 2"DIA-) 


HOLE FOR MOUNTING 


. 
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N HANDLE = / 


“ SPACER STRIPS 
(4 REQUIRED) 
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WORKSHOP! 


RST AIDCABIAET FOR THE HANOVMAN 


his month's suggestion for the Handyman, while 

bt being quite so decorative or amusing as some 

our past efforts, will find a place in many homes, 

ere it will be a good companion in these times 
of rational danger. 


HE cabinet has been made as 
small and compact as possible, 
asuring 13 inches high, 9 
shes wide and 4 5-8 inches 
ep. The cabinet can have two 

bles drilled in the back, so that 
can be hung on two hooks 
ted to the bathroom or other 
itable wall. Being fitted with 
handle, it can be instantly de- 
hed from the wall and trans- 

brted to the scene of emergency. 


ithout further ado, we will get on 
h the job of describing thé cabinet. 
liom a piece of in. timber, cut the top 

your cabinet, 9in. long by 4in. wide. 
his piece should then be cut longitudin- 
ly down the centre and fitted with a 
itable handle and a small pair of butt 
Inges. Details of the, top are seen 
karly in the drawing on opposite page. 
A sketch ofa suitable handle is shown 
der the drawing of the cabinet top, 
ould you care to cut a handle out of a 
bce of hard wood. 
Still using in. timber, cut two pieces 
in. long by 4in. wide for the two sides 
your cabinet and one piece 8in. long 
4in. wide for the bottom. Two shelves 
le made for the cabinet from #in. 
ber, each shelf measuring 3in,. long 
4in, wide. 

he two drawers have next to be con- 
Hered. From jin. timber, cut four 
eces 8in. long by 2%in. wide. Two of 
lese pieces form the backs of the two 
awers, the other two pieces are for 
le two fronts, and should have a #in. 
ameter hole drilled through each so 


by | 
W. G. Nichols 


at a finger can be inserted to pull 
le drawer open when fitted in cabinet. 
Four pieces should now be cut from 
. timber for the four drawer sides. 
ach piece should measure 3in, long by 
in. wide. Still using 4in. timber, cut 
© pieces for the drawer bottoms, each 
Pce measuring 74in, long by 3in. wide. 
Having cut out the various pieces, 
Bke up the two drawers by referring 
the sketch headed drawer details. This 
ows how the various pieces are 
Bembled. 1 is the back, 2 the front, 
e sides, and 3 the bottom. k 
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Here is the complet- 
ed first-aid cabinet. 
Scissors, eye-dropper 
and tweezers are on 
the hinged _ lid. 
When this. lid is 
swung back it allows 
easy. access to the 
bottles on the ‘rack. 
Bandages, lint, cot- 
tfonwool, &c., are 
stowed away in the 
two drawers. 


Having completed 
the drawers, give 
them a good sanding 
till nice and smooth, 
taking care not to 
round off any of the 
corners during the 
process. When com- 
pleted, stand the 
drawers aside for the 
time being. 

Getting back to the cabinet, cut a back 
for it from 4in. or 3-16th in. plywood, 
measuring 124in. by 9in., and from iin. 
wood a front to the same dimensions 
as the back, namely, 123in, by 9in. From 
the iin. timber, cut a piece 8in. long by 
4in. wide and cut out three holes each 


The cabinet contains all the recognised 
essentials for first aid in the home. How- 
ever, it is quite compact, as seen in this 
photograph. 


2in. in diameter as shown in sketch 
headed container shelf. 

Finally, cut from iin. timber four 
pieces 4in. long by 4in. wide, sand, and 
glue to the two sides of each strip a 
piece of thin felt, as shown in drawing 
headed spacer strips, 

Now comes the job of assembling the 
cabinet. This should present no trouble . 
if the builder refers to the assembly 
sketch shown in the circle on the opposite 
page. The easiest method of procedure 
is as follows: Screw the two sides “S” 
to the base “B,” then affix the top “T,” 
making sure to screw the back half only 
to the sides as the front half has to 
lift up. 


FITTING THE DRAWERS 


Next, fit the back securely. Place one 
of the drawers in the cabinet and then 
fit the first shelf, just giving the drawer 
sufficient room to move freely. 

Place the second drawer on top of 
the first shelf,,and fit the second shelf, 
making sure the drawer slides easily. 
The container shelf is next fitted about 
1sin. above the second shelf. 

Finally, the front is fitted to the cabi- 
net by means of a pair of nickel-plated 
hinges. The cabinet should now be 
given g thorough sanding. 

Incidentally, the cabinet has been de- 
signed to use three standard peroxide 
bottles to contain the required chemicals, © 
These bottles measure 2in. in diameter — 
and 5in. in height, so if you decide to use 
bottles of different dimensions, be sure 


(Continued on Next Page) 
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(Continued from Previous Page) 


to allow for same when making the 
cabinet and container shelf, 

Having made sure you have removed 
all traces of dust.from the cabinet, give 
it a couple of coats of white enamel 
paint, and then mark a neat red cross 
on the front. 

When the cabinet is perfectly dry, 
turn up the hinged section of the top 
and glue a piece of felt to the inside, 
which is fitted with strips of rubber to 
accommodate a small pair of sharp 
scissors, a medicine dropper and a pair 
of tweezers as shown in the sketch head- 
ed cabinet top details. 

Side hooks are used to keep the hinged 
section of the top firmly closed, and also 
for keeping the hinged front closed. 

The following list of contents for the 
cabinet should be found comprehensive 
enough to cover all cases which come 
within the scope of the average house- 
holder, 

_ Remember, don’t take on a first aid job 
outside your ability, as it may have bad 
results for the patient, 


CONTENTS 


1 bottle of antisep, 
reliable antiseptic. 
bottle éf salvolatile. 
bottle of picric acid. 
bottle of eye lotion. 
pair of scissors. 
pair of tweezers. 
medicine dropper, 
packet of lint. 
packet of safety pins. 

3in, bandages. 

2in. bandages. 

small packet of cottonwool. 
triangular bandage. 

The antiseptic, salvolatile, and picric 
acid are kept in glass bottles, the scissors, 
dropper, and tweezers are fixed to the 
lid of the cabinet and the remainder 
are stowed in the two drawers. 


FIRST AID HINTS 


SHOCK follows most injuries and is a 
state of nervous depression following an 
accident or injury. To relieve shock 
(1) arrest any severe bleeding, (2) lay 
patient down and loosen clothing around 
neck and chest, (3) keep patient warm 
and speak reassuringly, (4) administer 
salvolatile to patient’s nostrils. 


BURNS 


Keep air away from burns by applying 
Qin. lengths of bandage soaked in picric 
acid till the burn is completely covered. 
' The idea of cutting the bandages into 

Qin. lengths is to assure only small sec- 
tions of the burn are exposed to the 
air when redressing. 
| Carefully remove clothing from injured 
parts, But, if clothing ‘sticks, cut it 
round the edges of the burn, soak picric 
acid and bandage. 

When treating cuts and open wounds, 
they should be cleaned as well as possible 
with warm water and then dabbed with 
small pieces of cotton-wool dipped in 
antiseptic before dressing with lint and 
| bandages. 


formax, or other 


BReFWON rE HEHE HHH 


Having made your first aid outfit, I 
will leave you with the wish that you 
will never have the need to use it. 
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FP\HIS month | infend to tell you about 

one of the most interestin' of all 
metals, At any rate, at the present time 
it is one of the most important im air- 
craft production, and that means some- 
thin’ today. 

It is magnesium, a wonder metal—a 
Jekyll-Hyde metal. It's a third lighter 
than aluminium, and when mixed with 
copper, manganese and aluminium in very 
small quantities its strength-weight ratio 
is higher than that of duralumin—a metal 
that | told you about recently. To pick 
up a sheet of it is like pickin’ up a sheet 
of paper. 

The demand for it by aircraft manu- 
facturers is colossal, During the whole 
of 1939—the year war came—the USA 
only produced 3000 tons. The fall of 
France spurred them om to produce 6000 
tons in 1940, 15,000 in 1941, and during 
1942 they expect to produce 45,000 tons 
and ultimately more than 60,000 tons a 
year, and it's nearly all to go to aviation. 

One maker of aeroplane engines esti- 
mates that they save 9Ilb. of weight on 
each |4-cylinder engine by usin’ mag- 
nesium alloy im place of aluminium alloy 
for various components. On a. four- 
engine job that is about equal to the 
weight of two extra crew members. 

The magnesium alloys were first de- 
veloped by the Germans during the last 
war because they couldn't get aluminium, 
and the most familiar one known is elek- 
tron. It is bein’ extracted from a mineral 
known as magnesite, and also is obtained 
from brine wells, and believe it or not, 
in the USA it is bein’ extracted from 
sea water! 

It has another feature besides extreme 
lightness that can be very terrifying— 
fire! Magnesium is a metal that has to 
be machined very carefully, otherwise it 
may flare up. Shavin's from it will ignite 
readily and burn with a fierce white flame. 
In an incendiary bomb it is magnesium 
metal that burns and causes the damage 
and even water won't put it out—only 
sand. These bombs, bein' so light are 
carried and dropped in large numbers. 
A single plane may carry anythin’ from 
1000 to 2000 bombs. 

But like everythin’ else they're learnin’ 
to control it. When in its moltem state 
and the liquid metal is bein’ poured into 
a sand mould to make a castin' it is par- 
ticularly dangerous, but it is tamed by 
a workman continuously sprinklin’ it with 
a mixture of sulphur and boric acid. This 
excludes the oxygen and therefore pre- 
vents it from burstin' into flame. 

A reasonably thick piece will not burn 
readily, but veteram photographers well 
remember the blindin’ light of burnin 
magnesium. 


STATIC ELECTRICITY 

According to recent tests in USA, 
charges of static electricity amounting 
to 12,000 volts or more may be built up 
on automobiles driving along dry roads. 
It is, however, only under exceptional 
circumstances that the occupants of the 
car become aware of it. 
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By WALTER G, NICHOLS 
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PIECE OF 


TO protect the hands from sharp edges, when 

cutting sheet metal, slip a piece of light motor 

tyre over the tin snips, as shown, Make a slot 

in the tyre large enough to allow free action of 
the snip blades. 


SANDPAPERING HINT 


SANDPAPER TWISTED 
AROUND CORD 


FOR sanding irregular surfaces on wood turnings, 

twist a narrow strip of sandpaper in a spiral 

around a stout piece of cord, as illustrated. 

This provides a flexible abrasive surface that 
gets into narrow grooves. 


MEASURING DIAMETER OF 


BLOCKS 


TO measure the diameter of spherical objects, 

place them between two blocks and measure 

across the tops of the blocks. For accurate 

measurements, the sides of the blocks must be 
90 degrees to their bases. 


GEAR CLEANER 


f] f 
lat 
AES 


——— 


lh 


GEARS full of grease and dirt can often be 

cleaned without dismantling the parts. Obtain 

a long wood screw, cut off the head, and set 

the shank in a file handle, as shown in accom 
Panying drawing. 
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VEGETABLE DRAINER 


With the lower edge cut to curve as 
shown in sketch, a perforated eggslice 
or cake turmer makes an ideal vegetable 
drainer. The rounded edge 
allows it to sit snugly into 
the pot and the long 
handle keeps the hand 
away from the steam, 


WOODEN 
NOVEL CAKE jioop 


CUTTER 


A wooden hoop makes a handy cake- 

cutter. Holes are drilled around the 

edge and thin steel wires are passed 

through the holes, stretched tightly and 

fastened. Pressed firmly down on a cake, 
it will cut it into neat, even slices. 


RUBBER 
TUBE 


KNUCKLE SAVING 
BUMPERS 
Wash tubs may be carried without 
squeezing your knuckles if the handles 
are fitted with short lengths of rubber 
hose, as illustrated. The 
rubber presses on the rim 
of the tub and prevents 
the knuckles from being 
squeezed, 


ADJUSTABLE SHELF 


WORKSHOP. 


HANDLE 


HOME. HANDYMAN 


Hinged to the back of a sink by two vacuum 
cups, a wire shelf from an ice chest serves 
many purposes. In lowered position it makes 
a draining rack for plates. Held horizontally 


by two wires, + se-ves for drying cloths. 


FILTER REMOVER 


Cotton wool, pushed into the neck of 

a funnel as a filtering medium, can be 

removed without soiling the hands. Place 

@ piece of string in the funnel neck. 

Pulling ends of string removes cotton 
wool, 
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DX NOTES 


A BROADCAST BAND DX 


Since the very first issue of Radio and Hobbies, it has been a 
matter of policy to provide, each month, the best possible 
information for short-wave listeners. However, we have often 
wondered how many of our readers are interested in long 
distance and overseas reception on the broadcast band. 
Here are some broadcast band DX notes, compiled by Mr. 
Roy Hallett. If you are interested, drop us a line and we will 


see what can be done about 


ANY radio listeners, seldom, 

if ever, try to receive over- 
seas stations on the Broadcast 
band, many of them don’t believe 
it possible. I live eight miles 
from the heart of Sydney, and 
on my 6 valve receiver, made 
from a circuit described in 
“Wireless Weekly,” in 1936, I 
have heard stations on every 
continent, with the exception of 
South America and Africa. 


It is not always possible, unfortun- 
atély, to receive long distant stations, as 
some locations are unfavorable for such 
reception. A fairly good aerial is eS- 
sential. However, I heard KGMB 
Honolulu, Hawaii, one night on a three- 
valve 1928 model receiver, with the 
aerial attached to a branch of a tree 
outside the window. 


VERIFICATION CARDS 


The majority of these stations, like 
the short-wave stations, send out verifi- 
cation cards or letters. Some of these 
cards are very attractive, and some 
interesting literature and letters have 
been received by the writer, and other 
DX’ers° I know, from medium-wave 
stations both in this country and over- 
seas. Australian medium-wave stations 
also send out cards and letters. Many 
of these cards are well worth having. 

Stations on the broadcast band are 
seldom as strong as those heard on 
short-waves. It is, however, possible 
to follow a news bulletin fairly easily 
from American, Asiatic, European, and, 
of course, many New Zealand stations. 
Under favorable conditions, stations in 
these parts of the globe reach good 
signal strength, and some ausical, or 
other types of programmes, may be 
thoroughly enjoyed. 


REPORTS WELCOMED 


Reports from our readers concerning 
eneir reception of broadcast band sta- 
tions overseas would be very welcome, 
Your criticisms on this section and any 
questions you may have to ask concern- 
ing this hobby would be greatly appre- 
ciated. Please address your communi- 
cations to the writer at 36 Baker-street, 
Enfield, Sydney. 
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making this a regular feature. 


eee 
IF you are keen on Broadcast Band DX, 
you are invited to send in reports 


of stations received and other relevant 
news to Mr. Roy Hallett, who is responsible 
for compiling this material. Letters may 
be addressed direct to Mr. R. Hallett; 
36 Baker-street, Enfield, NSW. Alterna- 
tively they may be addressed C/o Mr. 
W._N. Williams, Technical Editor, Radio 
and Hobbies, 60-70 Elizabeth-st., Sydney. 


ae ee  antitnnd 


— 


Here is a brief summary of stations 
likely to be heard in Eastern Australia 
during the next month or so. 


NORTH AMERICA 


Stations in North America are being 
heard at present after our local stations 
close at night, leaving clear channels, 
till they fade out at about 1.30 a.m.. 
These are usually the best of them:— 


KFI, Los Angeles, 640kc. Fairly strong, but 
interfered with by a Chinese station. 

KPO, San Francisco, 680kc. One of the best 
of these, fairly good around midnight and 


{ am. It is fairly consistent. 
KOA, Denver, 850kc. Fair, with news at 
midnight. 
KIRO, Seattley 710ke. | Fair around | am. 


KNX, Hollywood, 1070kc. Fairly good from 
12.30 am, fades around 1.30. 
KSL, Salt Lake City, 1160kc. Opens at fair 


strength, || pm. : 

WOAI, San Antonio, 1200kc. Fair between 
1} and 11.30 pm, sometimes later. 

ASIA 


Asiatic stations are heard best during 
our winter months, but the following 
are audible at present. These broadcast 


2 
Roy Hallett 


native type programmes, but the 11.3 

news from Dacca is in English. 

XGAP, Peking, China, 640kc. Fair from jus 
after midnight till a few hours later, whe 
it closes. Sometimes spoilt by KFI. 

XOJC, Nanking, China, 660kc. Not ver 
strong, heard around midnight. 

HS7PJ, Bangkok, Thailand, 825kc. Fair aroum 
| am. 

VUY, Dacca, India, 1167kc, May be hear 
with news relayed from Delhi at 11.30 p 
favorable nights; audible till around 3 am 


NEW_ZEALAND 


The easiest of the overseas countrie: 
for Eastern Australians to hear on th 
broadcast band is our Sister Dominion 
New Zealand, Some excellent signal 
are available from NZ now at. night 
Try these: 

2YA, Wellington, 670Kc. 
closes 10.30 pm. 

1YA, Auckland, 650kc. News 8 pm 
closes 10.30 pm. A relay is taken fro 
the BBC at 10 pm. 

2YC, Wellington, 840kc. This statio 
apparently closes down at 9.30 pm. 


EUROPEAN STATIONS 


European stations are heard at quit 
eood strength just before sunrise dur 
ing our summer months. Some 
to be heard for a while yet. 
ally, Europeans as @ rule don’t use cal 
signs on medium waves. 

Radio Sofia, Bulgaria, 850kc. 

English National stations, 1149ke. 
often taking the BBC service to Europe 
heard on the SW European service sta 
tions. 

Wice, France, 1186kc. 

Rome, No. 2, Italy, 1222ke. 

Rome, No. 1, 713kc. 

Breslau, Germany, 950kc. 

Konigsberg, Germany, 1031ke. 

These are usually heard from aroun 
4.30. am till sunrise. 


STOP PRESS 


The times quoted in each case are day- 
It now appears that 


News 8 pm 


need to be made for this. 
hour from all times quoted. 


AN A-C OPERATED AUDIO OSCILLATOR 


(Continued from Page 45) 


In the original oscillator, the com- 
ponents were assembled on a_ chassis 
which had been designed to house an 
a-c power unit for a portable battery 
receiver. 

After making a cut-out for the speaker 
with a hacksaw and after cutting out a 
hole for the extra valve, the chassig 
served the purpose very well. The case 
did not have a fret for the loud speaker 
but this difficulty was overcome by 
drilling a series of small holes in the 
appropriate place. 


You will notice that the loud speaker 
transformer used was larger than the 
size usually employed with a. five-inch 
speaker. You will notice also that it 
was mounted beneath the chassis. As 
explained earlier, this exact procedure 
need not be followed and a speaker may 
be used with its normal transformer in 
position, provided that the latter is of 
suitable design. 

However, all these points can pe clari- 
fied with the exercise of a little in- 
genuity. 
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INSWERS TO CORRESPONDENTS 


Tere 


ou the answer in the next issue. 


hat they go to press in the middle of the 


bpportunity occurs. 


.J.N. (Hamilton) is having trouble in reduc- 
the output from a modulated oscillator, 
ich he has constructed. 


It is always quite a problem to control 
output of a modulated oscillator, particu- 
When operated from the supply mains. 
psimply becomes a matter, by means of 
ring and shielding, of preventing r-f radia- 
except by way of the attenuator. As 
as we would like to help you, we 
Mot say more than has already heen said 
the article on the subject and in the 
wer to a correspondent in the Christmas 
e. 


D. wants to know how to recharge ‘B” 
eries. 

Sorry we cannot help you directly, but 
oticed an article on recharging ‘‘B” batteries 
the February issue of the ‘Australasian 
io World.” and we suggest you write to 
n and ask for full particulars. 


-F. (Queensland) wants a copy of the Christ- 
issue of ‘‘Radio and H'obbies.” 

: If you care to use our shilling postal 
ice we will be glad to forward the Christmas 
ie to you, 


M.W. (Point Cook) has just been introduced 
‘Radio and Hobbies” and was greatly inter- 
din it, also he wants a circuit diagram of 
tle Jim’s Mate.” 

: We are very pleased to hear that you 
“Radio and Hobbies’ so much. If you 
our shilling postal service we will be 
to send the circuit that you require by 
i Thanks for the encouraging 


M, (Glebe) has recently built-up the 1941 
1 Wave Advance and sends in the following 
brable report; 4 

an all-round set it is very efficient as 
eceives 2WL, Wollongong, 2KA, Katoomba, 
many interstate stations at good strength 
daylight, On the short-wave band the 
is excellent, having received many 
in London, America, Japan, Manila, 
in, and Rome, all with good signal strength. 
ions picked up by the Dual Wave Advance 
extremely clea “T cannot praise this 

' too highls Says our correspondent. 


. (Dubbo) is an interested reader of ‘“‘Radio 
Hobbies.” but feels that we have rather 
ected the short-wave fan. He would, aiso 
to see included a course of instruction 
the AOPC examination. 

Thanks for the letter. We note your 
larks re short-wave receivers and will keep 
request in mind. We scarcely think that 
Bpecial series of articles for the AOPC 
nination would be warranted at the moment. 
cially since 1t would mean dropping other 
ures of more immediate interest. 


-W. (Gibsonvale) cannot get results from 
Duplex Single. 

Do not take our remarks in the letter 
seriously. Whatever its limitations as 
rds range, the Duplex Single should give 
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PERSONAL 


ADIO AND HOBBIES INFORMATION SERVICE 


OR the benefit of our many readers, we maintain two distinct 
The first of these, conducted on these pages, is open to all and is quite free. 
ave a problem which is bothering you, write in to us and we will do our best to give 


information services. 


However, remember that our issues are on sale at the beginning of each month and 
preceding month. Therefore it is wise to get 


our queries in during the first two weeks of each month. 


For those who cannot wait until the end of the month for the answer, there is the 
Shilling Query Service." If you send in your query, accompanied by a postal note 
or one shilling, we will answer your query by letter as quickly as possible. 
nderstand that, with reduced staff, such letters have to be attended to when the 

Make your letters brief and to the point. 
uch the better, Do not ask for special circuits or layouts, as these take too much time 
o prepare, Very simple circuits can generally be sent, but.we must be the judge in 
his matter. If we cannot oblige, your money will be refunded. 


Make your postal note payable to "Radio and Hobbies," and address your letters 
o the “Technical Editor, Radio and Hobbies, 60-70 Elizabeth-street, Sydney, NSW." 


ee ee eae 


lf you can number your questions, so 


something more than‘ crackles, 
With the set oscillating you should be 
able to hear plenty of ‘“‘joeys’’ as you turn the 
If you cannot, 
Not Operating as 
you get a lot of crackles might indicate that 
connection, 


especially at 


the receiver is obviously 


The fact that 


there are so many likely causes. 
can enlist the 
more exnerience. 
get along and we will 
you further if you have no success. 


R.S. (Bioela) makes the suggestion that, in 
series of public address articles, 


Maybe you 
friend with a 
Anyhow, let us know how you 
do our best 


particularly for accumulators 


and vibrators or 
A: Thanks 


genemotors. 


do something along this 
there seems to be 
and so little time and space 
indicate just when 
ely to appear, 
J.W. (Toorak) has been reading “Radio and 
and has become 
Accordingly, he wants to get hold of one or 
more suitable text-books on the subject. 


A: We suggest 


to write about 
possible to 
the article in question is lik 


best plan would 
be to go along to McGills Agency, Elizabeth- 
Street, Melbourne, and see what they have on 
their shelves. 


J.H, (Dural, NSW) would like to see us describe 
a simple one-valve receiver and then to describe 
additions month after month. 

A: This is a very good 
into practice by 
We may be able to see our 
something like this lat 
the next two or 
subscription has duly been noted. 


J.W.S. (Hawthorne, Q) has a TRF short-wave 
which does 
He would like to substitute more 
is not ken 
Ss to the wiring. 
the tyve of 
However, we are inclined 
the failure 
periods is gimpl 


various journals. 
Way clear to do 
er on, but it cannot be 
three months. 


in daylight, 
valve types, 
prospect of making change 
The sensitivity of. 
you have is limited. 


y due to changing 


notes for hinss in this regard. 
more modern types of valves, it will 
to change the sockets,, 
would make 
Startling difference to the performance. 


If you want 


“Little General,” 
are excellent, 


the volume control tends to be rather sudden 


in its action, 
It may be that the volum 
are using is of too hi 
specified for this circuit in the Oc 
issue wag 5000 ohms. 

than necessary 


e control you 
gh a value. 


If you find this value 


* 


ANSWERS 


SUPERVISION OF THE: TECHNICAL EDITOR 


location, it could be reduced still further to 
about 2500 ohms. The idea of varying the 
bias on the 6V6-G is quite wrong and may 
Cause damage, 


X-Tube (Bentleigh, Vic.) has q Rogers 6H7-M 
valve and wants to know what it is. 


A: According to the information at our 
disposal, the 6H7-M is a multiple valve incor- 
porating a triode unit similar to that of the 
6B6-G and a power output pentode similar to 
the 6F6-G. It apparently does not include any 
diode units. -As you will observe, it is equipped 
with an octal base and has a metal-sprayed 
envelope. Sorry, we cannot give you the base 
connections. Thanks for , the encourag.ng 
remarks, We are doing our best to keep 
“Radio and Hobbies” up to the mark in these 
difficult times. 


R.G, (Hahndorf) is having some difficulty 
with the radiogram 8. He also wants to add 
bandspreading to the receiver if possible. 


A: As you have already had the receiver 
checked over, apparently without much success, 
by a firm Specialising in radio repairs and 
Service, there does not seem to be much hope 
of us picking the trouble. The imstability on 
910ke. is probably the result of coupling be- 
tween the aeriai and I-F circuit and it may 
be rather hard to overcome, Keep the aerial 
terminal and lead well away from the I-F 
channel. 


The hum you describe may be mechanical 
vibration of the transformer laminations, in 
which case tightening up the mounting bolts 
may be a help. We suggest. you read through 
the articles on “Hum” in the June’ and July 
issues. To overcome the instability between 
1360 and 1380ke., try the effect of additional 
bypassing On the various Screen and cathode 
circuits and from B plus to earth, 


Bandspreading is a big subject and we have 
not yet had the opportunity to look into the 
possibilities from the point of view of the 
home~builder. The problem is not sa much one 
of bandspreading. Rather it is to achieve fre- 
quency stability, which becomes ever sa much 
more important when the bands are spreading 
Over a larger expanse of dial sc e. Your ex- 
perlences with the I-F transformers should 
make clear the pitfalls one is likely to encounter 
in this regard. 


C.B.M. (Cooyar, Qld.) asks some general 
questions. ; 

A: You appear to have your terms for voltage 
and current rather mixed and your query is 
consequently rather hard to follow. It is quite 
in orcer to use 90 volts with type 19 valve in 
the circuit in question. If a regenerative de- 
tector fails to oscillate over the whole of the 
band, the trouble can usually be overcome by 
adding a few turns to the reaction winding, 
by increasing the coupling between the two 
windings or by increasing the supply voltage, 
if that is permissible and convenient. It is 
assumed that the yalve is in good condition and 
that the value of the reaction condenser is 
adequate. It would need to be about .0001 
mfd. Thanks for the subscription, which has 
duly been attended to. 


J.W. (Toorak) is interested in radio and would 
like a good book on the subject. 


A. As you live in a suburb of Melbourne 
we suggest you call in at one of your local 
booksellers and see what they have on: their 
Shelves. We suggest McGills Agency, 183-5 
Elizabeth-street, Melbourne, 


E.M.C. (Victoria) recently built the Dual 
Wave Pentagrid 46, but finds that the con- 
verter will only oscillate when the A battery 
is fully charged. He thinks that the coi] kit 
that he obtained is for an A-C set 


A: As you suggest, the trouble may ®e due 


to the coil kit. However. vou mav be able ty 
overcome it by incorporating padder feedback, 
# used in the 1942 Pentaerid Four, desvrived 


in the March issue of “Radio and Hobbies.” 
Failing th's. we can only suggest you taxe the 
matter up with the coil manufacturers, as the 
matter is really between you and them. 

'L.P. (WA) asks for the September ana Xmas 
issues of “R. and H.” He also wants to buy 
some parts. 

A: The Back Dates Department informs us 
that both these issues are still in stock, the 
prices being one shilling, and eightpence, 
respectively, : 

As we do not sell parts for our sets, we 
Suggest you write to one of our advertisers 
in this regard. 
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us SHORT WAVES 


RM (Guabega, NSW) states that he has 
never been able to obtain reproduction of 
records from a pickup in the usual fashion to 
€qual the reproduction of the same records 
over the air. He wants to obtain a circuit of 
& pickup oscillator to feed the signals to the 
receiver via the aerial terminal. 

A: Owing to the loss of high frequencies in 
elmost any radio receiver, the reproduction of 
records heard over the air is usually poorer 
than that possible by playing the same records 
tuaight into a good amplifier. If it is the 
lack of high frequencies which pleases you, 
}ou can get the same effect by putting a heavy 
bypass condenser across one of the — plate 
circuits, We strongly suggest that. you forget 
the idea of the pickup oscillator, as this consti- 
tutes a form of transmitter, and you may find 


yourself in difficultie vi mi y 
eae a Pty S with (the military 


J.A.W. (Bendigo) would like to see 

J. id some 
articles on photography. He has also built 
up a one-valve receiver which howls when 
the reaction control is advanced. 


A: Thanks for the suggestion, but a 

ane Lebhgae eo MERE specialise in BNpioerepes: 

ve are doubtful as to thi 38i i 
bet the necessity of such 

We cannot understand why your receiver 
should not operate as it should, ilisca te 
circuit seems to be quite straightforward. We 
notice, however, that you are only using 1.5 
volts for the filament of the 19, whereas 
the actual filament voltage is 2 volts. This 
ney nAYE some shat on the poor sensitivity. 

ere are a few alterations tl i 

- made to the circuit. Dee eager 

(1) Bypass the junction of the r-f choke 
and the primary of the transformer to earth 
with a .00025 mfd, condenser. 

(2) Increase the reaction control potentio- 
meter to about 50,000 ohms. 

(3) Finally, try reversing the connections to 
the primary of the transformer, $ 


A.N.R. (Tewantin) is not keen on tone con- 
trols in radio receivers, and has accordingly 
submitted a modified version of the ‘1942 
Pentagrid Four’ circuit, omitting both the 
tone control and the negative feedback. 

A: The modification would probably be OK, 
although the audio gain would now be very 
high.: You could, of course, use the nega- 
tive feedback without the tone control arrange- 
ment. The 2 mfd. condenser in place of the 
25 mfd. electrolytic may or may not give suffi- 
cient filtering and the only way to find out 
would be to try it. 

H.L.P. (Victoria) recently built up the “R & 
H” “Communications 5,’’ which gives excellent 
results. He is, however, rather worried because 
the 5in. speaker overheats. 

A: As the circuit stands, the field wattage 
dissipation is rather high for your small 
speaker, which accounts for the overheating. 
It may help matters to substitute a 250 or even 
a 300 ohm. resistor, as the bias resistor for 
the 6V6-G, instead Of the 150 ohm. resistor, 
as shown in the circuit. : 

R.G. (Picton, NSW) has a comparatively 
mtern receiver which has a “rustling” noise 
in the output, even when the volume control 
is turned off. 

A: The various tests you have described 
localise the trouble and we suggest that it is 
eaused by a noisy resistor in the plate circuit 
ci the first audio amplifier. Failing this, see 
if ycu can borrow another loud speaker for 
a test. The output transfornier may be failing. 


RADIO DEALERS 


& SET BUILDERS 


We supply anything you 
~ require in Radio parts. We 
W have stocks of all Radio 
accessories, Kit sets or assembled 
chassis, also all makes of sets 
supplied. 

Our prices are the lowest offer- 
ing and we supply only quality 
goods. 


DAVIS RADIO CO. 


Wholesale Radio Distributors, 
Ist Floor, Wembley House, 


841 George St., Railway Square. 
Open Friday nights till 8.30 p.m. 
PHONE M3917. 
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Mr. 3. Buckley (Goulburn, NSW).—Your 
numerous letters regarding the 25-metre band 
loggings were greatly appreciated, and be- 


tween Us both they now seem to be sorted 


out. I have already written you regarding 
the other matter, and hope it will soon all 
be settled, : ; 
Mr. L. Walker (Applecross, WA).—Many 
thanks for the copy of the Broadcaster, which 
interested me very much. Have) already writ- 
ten you about your article, and, as you. will 
see, it is now published in this issue. I expect 


you will be interested in the frequencies of 


the USA stations, which I hope. will also be 
in this month's issue. Pe SG 

Mr. B. W. Battis (Coraki, NSW)—Mank 
thanks for your letter, and I expect that by 
now you are well and iruly in camp. Quite 
a number of our listeners find time to do a 
bit of listening while stationed in favorable 
positions, so. hope you atso will be lucky. 
Congratulations on your cards from HCJB, 
XGDN and YDB, and hope a few more turn 
up to keep your interested Kind regards 
and good luck. 

Mr. R. K. Clack (Beresfield, NSW),—You cer- 
tainly get. some moving around all right, and 
hope the new location proves a good one. 
I now seem to have been successful with my 
vertifications from XGOY, thanks to your 
help. Yes, you should have ‘received your 
card from VPD2, but it may turn up one of 
these days. 

Dr. K. B. Gaden (Quilpie, Qid.).—Many 
thanks for your kind letter and I know you 
would have helped if it had been at all pos- 
sible. You will certainly be busy at Quilpie, 
and will miss the daylight stations in the 
winter when you have to be away. I hope 
to have written to you before you read this 
Kind: regards, 

Mr. L. R. Suleau (Roseville NSW).—I quite 
agree With you that it is now very disappoint- 
ing not to be able to hear the familiar voices 
from the Asiatic stations, but they will re- 
turn, never fear. Daylight saving has cer- 
tainly made a difference to early morning 
listening, end has made many more stations 
audible. 

Mr. G. Jones (Seymour, Vie.).—Very pleased 
to hear from you again, and also interested 
to know you are now in camp, Your write-up 
concerning your many amateur QSL cards 
was exceptionally interesting, and I will see 
if-I cannot make it up into a short article 
for one of the issues. All the best and 
kind regards. 

Mr. B. W. Battis (Speers Point, NSW).— 
Well, you are yet another of our readers 
to be in camp, and I hope you will still find 
time to do a bit. of listening when you get 
the chance. Many thanks for the list from 
India, and, funny enough, I got one myself 
last week. I have had no luck with _verifica- 
tions from Delhi myself, but will write again 
in the near future. 

Mr. A. S. Condon (Laura, SA).—One of the 
best reports for the month, as it is full of 
interesting information. Have had one or 
two reports of broadcast band Americans this 
month, so will have to ‘try for them myself. 
Sorry you have not hard your R. and H. regu- 
larly, but hope it will improve from now on. 
Kind regards. 

Mr. Gordon Obey (Bronte, NSW).—Many 
thanks for your’ letter, and was very interested 
in your broadcast band DX achievements. No, 
I have never done very much in that line 
myself, but must have a listen one of these 
nights. You have certainly got a nice line- 
up of verification cards, and hope you will 
receive many more in the future. 

Mr. H. Perkins (Malanda, Qid.).—You still 
appear to be hearing most of what is on 
the air, and have a good log as usual. Best 
of luck in your efforts to join the RAAF. The 
station you thought to be an African on 50.2 
m. woulda be radio Cairo, I think, rather than 
a South African, though the announcement 
sounds like one of the latter. 

Mr. A. Lee (Newcastle, NSW).—Interested to 
hear you had been transferred to Newcastle, 
and will try to see you one Friday when I am 
in that cily,¢ My telephone number is B1928 
Newcastle. when I am there, that is. You 
will miss your receiver ail right, but will 
have plenty of other things to occupy you 
for some time. 

Mr. T. Whiting (Five Dock, NSW).—Was very 
pleased to meet you, and hope that by this 
time the varioug negotiations have been suc- 
cessfully carried out. However, you will know 
about it long before you read this issue of 
the magazine. 

Mr. A. E. Moore (Brisbane, Qld.).—Sorry to 
hear about the injury to the eye, and. hope 
it is completely healed now Yes, .I “can 
imagine you were very pleased to receive the 
card from OAX4J, and hope it will be the 
forerunner of many more. Regarding the re- 
ceivers, I would suggest the latter make, as 
I have also heard some poor reports of the 


3 


firsthamed, though I have haa ‘no persona 


experience of either make. . 


Mr, E. L. Fleming (Burwood, YVic.).—I wa 


‘certainly pleased to hear that R. and H. had 
at least turned up, and trust that it wil} 


arrive regularly from now on. Your st 
just above WRUL would possibly be OFE 
Lahti, Finland, but could also have ey 
DJD. Am: afraid that verifications from th 
Asiatic countries are now, finished until afte 
the war. t ie Np eee Bees) | 

Mr, G. Smart (Sth. Caulfield, Vie.).— 
letter arrived on the Monday afternoon mi 
being postmarked the same day in Melbourng 
4.30 am, so this is quite in order to se 
this way. Yes, it is) very, @isquieting to hea 
of the well-known stations leaving the ail 
but they will return some day, never feay 
XYZ is still going as we write this, but onl, 
from 11 pm till midnight. 

Mr. M. Foster (Mount Vincent, Nsw).—Yo 
are certainly busy with your VDC work, an 
quite, understand that you will have little tim 
for writing, but a line now and then is alway) 
appreciated. Glad to see the typewriter sti] 
seems to be working all right. 


WANTED TO BUY, SELL 
OR EXCHANGE 


READERS who wish to buy, sell or exchang 

goods are invited to insert an advertise 
ment in these columns of Radio and Hobbie 
The cost of such advertisement is 9d pa 
line for a minimum of three lines, makin 
the minimum charge 2s 3d. As regards spac 
it is reasonable to count seven words qd 
letter groups per line. 

Your remittance in cheque or postal not 
must accompany your advertising copy. Radi 
and Hobbies cannot accept responsibility fq 
any advertisement, but reserves the right 
decline any advertisement for any reasol 
Give your full postal address, as we cannq 
undertake to forward replies sent direct to u 


FOR SALE 


rPXEST EQUIPMENT.—Have a full range of & 

types of Used Radio Test Equip. Will trad 
or exchange for your present equip. Queeng 
land’s Premier Radio Distributors, Denham 
Radio Seryice, Box 145, P:0., Maryborough, Qld 
Dees SINGLE, with new Ever Ready Supe 

dyne Battery, £2/7/-, or without Batter 
£1/11/- (minus Phones). M. McIVER, 205 Drum 
mond-st. Sth., Ballarat, Vic. 


ALD Copies R. & H. till June, 1941. Goo 
ZX order, 18 sewn ready for binding. £2. Mr. 
Bryant, 30 Symamore G’ve, 8.2, Melbourne. 


eae PARTS. Conds., Resis., Horn Speake 
Filament, Trans. 2 V. to 3%% Volt. 1 
Valves, UY227, 56, 201A, etc. Volt and Am 
Meter. Magnetic Pick-up. V. Bases, etc, Audi 
Trans. Lot £1/10/- or Offer. 75 Oxley-rd 
Auburn, E.2, Vic. 


YEW 10in. Amplion Dynamie-Spkr., £1. Ne 
4N Efeo type FD32 DW Dial, 15/-. J. Why 
bourne, 20 Tamar-st., West Marrickville, N.S.W 


Vv. to 250 V. DC-AG.Inverter or Transformey 

suitable for building Same. Also good cal 
brated Oscillator, Cash. Bdr. S. H. Savage» 14t 
Field Regiment, Greta. 


\WANTED To Buy: A Z 3 Valves, new oO 
second-hand, FX1521. 


Unobtainable in most places. but we can 
supply 1A7GT. 1A5GT, 1P5GT, 243, 6A3, 
6L7, 6L6, 6N7, 6P6, EK2P Valves, and dozens 
of other types. Also hard to obtain odd 
type Valves, Transformers, Condensers, Dial 
Glasses, etc., both New and Used. Write 
to us to-day. 

DENHAM’S RADIO SERVICE, 
Queensland’s Premier Radio Distributors, 
Box 145, P.O., Maryborough, Queensland. 
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